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A CAHNERS PUBLICATION 


This Settles It. 


Avoid Inaccurate Data — Use DAQ Boards with the NI-PGIA” 


ou told us you wanted data acquisition (DAQ) at high gains. That’s more than five times faster than 
boards that deliver full accuracy at any gain and boards with the best off-the-shelf programmable gain 
at any multichannel sampling at eT instrumentation amplifiers! 
rate. So we developed the NI-PGIA - 
the custom instrumentation amplifier 
for our high-performance DAQ boards. 


c= 


Call for a FREE catalog, which has 
complete specifications on National 
Instruments DAQ products. Also, ask for 
Using a DAQ board with the NI-PGIA -— our application note, “Is Your Data 
such as the AT-MIO-16F-5 — you can measure your sig- Inaccurate Due To Instrumentation 
nals without the settling time inaccuracies that com- Amplifier Settling Time?” 

monly plague plug-in DAQ 


boards. Boards with the NI-PGIA : 
NATIONAL cao 


can settle to 12 bits in 2 ps and to 
16 bits in less than 40 us, even 
when sampling multiple channels 
The Software is the Instrument ® 


(800) 433-3488 coe 
INSTRUMENTS° (U.S. and Canada) - 


6504 Bridge Point Parkway « Austin, TX 78730-5039 « Tel: (512) 794-0100 « 95 (800) 010 0793 (Mexico) © Fax: (512) 794-8411 


Branch Offices: Australia 03 879 9422 Austria 0662 435986 ¢ Belgium 02 757 00 20 * Canada 519 622 9310 * Denmark 45.76 26 00 « Finland 90 527 2321 « France 1 48 65 33 70° Germany 089 714 50 93 
Italy 02 48301892 © Japan 03 3788 1921 © Netherlands 03480 33466 * Norway 32 848400 « Spain 91 640 0085 * Sweden 08 730 49 70 ° Switzerland 056 27 00 20 « U.K. 0635 523545 


© Copyright 1994 National Instruments Corporation. All rights reserved. Product and company names listed are trademarks or trade names of their respective companies. 
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In a recent "Engineering & Distribution Survey" conducted by Electronic Engineering Times, respondents 
were asked to evaluate distributors with whom they have done business or were most familiar. The 
table above reflects the percentage of respondents who rated these distributors as excellent (6&5 
responses) on a 6 point scale where 6=excellent and !=poor in terms of OVERALL PERFORMANCE! 


DIGI-KEY is a registered trademark of Digi-Key Corporation and is in no way 
affiliated with the other distributors evaluated in the survey or listed above. 
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SPDT switches with built-in driver 


ABSORPTIVE or REFLECTIVE dc to SGHz 


Truly incredible...superfast 3nsec GaAs SPDT reflective or absorptive SPECIFICAT 


IONS Absorptive SPDT Reflective SPDT 


switches with built-in driver, available in pc plug-in or SMA connector models, (typ) YSWA-2-50DR YSW-2-50DR 
from only $14.95. So why bother designing and building a ariver interface to ZYSWA-2-50DR ZYSW-2-50DR 
further complicate your subsystem and take added space when you can Frequency dc- 500- 2000- de- 500-  2000- 
specify Mini-Circuits’ latest innovative integrated Com payee. a (MHz) 500 2000 5000 500 2000 5000 
Check the outstanding performance of these > Ins. Loss (dB) Wiel 0.9 13 1.4 
units...high isolation, excellent return loss (even in the isolation (dB) 42) 3 20 50 40 28 
“off’ state for absorptive models) and 3-sigma 1dB Comp. (dBm) 18 20 225 20 20 24 
guaranteed unit-to-unit repeatability for insertion loss. RF Input (max dBm) —~ 20 —— 2e ce 26 
These rugged devices operate over a -55° to Wee eat be i Ae of Bs 
+100°C span. Plug-in models are housed in a tiny ‘mv i 
plastic case and are available in tape-and-reel format Sw. Spd. (nsec) 3 3 3 3 3 3 


(1500 units max, 24mm). All models are available for ; Price, $ 
immediate delivery with a one-year guarantee. finding new ways (1-9 qty) 


setting OS De aes 


Distribution Centers /(NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 


YSWA-2-50DR (pin) 23.95 | YSW-2-50DR (pin) $14.95 
ZYSWA-2-50DR (SMA) 69.95 | ZYSW-2-50DR (SMA) 59.95 


Mi 4 Nn : WE ACCEPT AMERICAN EXPRESS AND VISA 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 


apa 44-252-835094 Fax 44-252-837010 


For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK 
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DC-2000 MHz 


In plastic and ceramic packages, for low-cost solu- 


~ 
tions to dozens of application requirements, select Mini- 


O° Unit price $ (25 qty) 
Circuits’ flatoack or surface-mount wideband monolithic | 
STIC | 


amplifiers. For example, cascade three MAR-2 monolithic — PLA +4VAM-3 Wikie cog 
amplifiers and end up with a 25dB gain, 0.3 to 2000MHz = SURFACEMOUNT 1.45 120° 476 


from 


amplifier for less than $4.50. Design values and circuit 2¢asuzn 8M Wee ao 8 180 1 ne ae ee 

board layout available on request. (ex. MAR-ISM) MAV-1 +MAV-2 +MAV-3  MAV-4 MAV-11 
It's just as easy to create an amplifier that meets Ld Sh ie Sd Ee — 

other specific needs, whether it be low noise, high gain,  SURFACE-MOUNT 495 495, 495495405495 4.05 

or medium power. Select from Mini-Circuits’ wide prastic. ——— MAV-1.«+MAV-2. «+MAV-3 +MAV-40—~—“‘<;<CSO!!!”*”*”*”S” OMAN 

assortment of models (see Chart), sketch a simple inter- — FLAT-PACK Pe Lote oe um 2.10 

connect layout, and the design is done. Each model Wath eee eer tL eee age” eae tee 

is characterized with S parameter data included in our FreqmHzbCto. 1000. +2000. +2000. +«+1000+~«=«2000.+~=SS«2000.-Ss«1000.~S=—«1000~S 

740-page RF/IF Designers’ Handbook. Gain, dB at 100MHz 18.5 12.5 5 i 8S 20 13.5 32.5 12.7 
All Mini-Circuits’ amplifiers feature tight unit-to-UNIt — output pwe+dBm 1.5 45 10.0 125 20 55 105 175 

repeatability, high reliability, a one-year guarantee, tape ge gp em ah 60 ee 30 an aa 46 


and reel packaging, off- 


: “1: : Notes: + Frequency range DC-1500MHz ++ Gain 1/2 dB less than shown 
the-shelf availability, with zi itl tbe 


: » -_. designer's amplifier kits chip coupling capacitors at .12¢ each 
pit starting at 99 cents. te + a - a se DAK-2: 5 of each MAR-model (35 pcs), only $59.95 (50 min.) 
Mini-Circuits monolithic | aR Mav: Mav aR VAM RAM DAK-2SM: 5 of each MAR-SM model (35 pcs) only $61.95 Size (mils) Value 
amplifiers...for innovative SM SM DAK-3: 3 of each MAR, MAR-SM, MAV-11, MAV-11SM 80x50 10, 22, 47, 68, 100, 220, 470, 680 pf 
(48 pcs) $74.95 80x50 1000, 2200, 4700, 6800, 10,000 pf 
do-it-yourself problem oie ae 120x60 - .022, .047, .068, .1 nf 
solvers . designer's chip capacitor kit 
Models above shown actual size KCAP-1: 50 of 17 values, 10pf to 0.1 uf (850 pc), $99.95 
Typical Circuit Arrangement 
Rbias 
Voc 
RFC (optional) 
Clock 
L—* OUT 


BAGS i km = 6 45 BA fs ) WE ACCEPT AMERICAN EXPRESS AND VISA 
py : P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718) 332-4661 
Distribution Centers /NORTH AMERICA 800-654-7949 e 417-335-5935 Fax 417-335-5945 EUROPE 44-252-835094 Fax 44-252-837010 
For detailed specs on all Mini-Circuits products refer to e THOMAS REGISTER Vol. 23 e MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS’ 740-pg HANDBOOK. 
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On the cover: Asynchronous transfer 
mode (ATM) is no longer an obscure 
technology—it is a major force driving 
innovation in the communications 
industry. See our Special Report, 
beginning on pg 66. (Photo courtesy 
AT&T Microelectronics) 
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SPECIAL REPORT 


ATM networking 66 


A bridge is under construction along the information high- 
way, one that promises to span the gulf between the network 
needs of telephony and data communications. The bridge’s 
name is asynchronous transfer mode (ATM).—Richard A 
Quinnell, Technical Editor 


DESIGN FEATURES 


Ratio detection precisely characterizes 
signals’ amplitude and frequency 107 


Straightforward models of how humans perceive sound and 
color lead to amazingly simple techniques that use Gaussian fil- 
ters and ratio detectors to extract signals’ information content. 
—Robert H McEachern, Consultant 


Simulation programs iron out 
transmission-line effects : 115 


Before you cast your high-speed-circuit design in concrete, 
submit it to a simulation program for scrutiny. These pro- 
grams can identify reflection noise on traces, as well as 
crosstalk between traces, and can verify whether logic levels 
remain within noise margins.—Carol J Steinberg and Ian M 
Wilson, MicroSim Corp 


Step-by-step procedures help you 
solve Spice convergence problems 121 


Spice’s iterative approach for arriving at answers to nonlin- 
ear problems doesn’t always converge on a solution. But you 
can use the guidelines given here to converge 90 to 95% of the 
time.—Charles Hymowitz, Intusoft 


Continued on page 7 
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Endless Power Options 


Field-Configurable MegaPAC™ Switching Power Supplies 


Your opportunities are endless to mix and 
match MegaPAC options. And with so 
many possible power solutions available, 
you can define one precisely to fit your 
needs. 


But MegaPAC flexibility doesn't end there. 
If your needs change, so can your switcher 
...which gives you another reason to 
choose MegaPAC power supplies: they're 
the only field-configurable power supplies on 
the market. To alter voltage or power levels 
on site, just loosen a screw, slide out a 
ModuPAC converter assembly, and slide in 
a new one. It's that simple. 


Take a look at our new additions to the 
MegaPAC family, highlighted at right. 


For details about MegaPAC switching 
power supplies, call Vicor Express at 
800-735-6200 or Vicor's Westcor Divison 
at 408-395-7050 (FAX 408-395-1518). 


Size Options 


Hi MegaPAC—8 ModuPAC slots 


11.8"L x 6.0"W x 3.4"H 
@ Mini MegaPAC—5 ModuPAC slots 
9.4"L x 6.0"W x 3.4"H NEW smaller size! 


Input Options 


@ 120/240 VAC strappable 

@ 120/240 autostrapping universal input 
NEW! Automatically senses line voltage 
and straps power supply accordingly. 

M@ 85-264 VAC universal input with power 


factor correction NEW! Meets IEC 555. 


Output Options 


@ Up to 1600 watts total 

@ Up to 100 or up to 200 watts per output 
@ 1-16 outputs, isolated & fully regulated 
@ 1 to95 VDC 


ModuPAC slide-in converter assemblies: 

@ Standard—one output, up to 200 watts 

M@ NEW DualPAC™ —two outputs, up to 
100 watts each 

mM NEW TachoPAC™ —for fast transient 
response to high-speed load changes 

m@ NEW RamPAC™ —for very low noise 

m@ NEW VXI Option—for low noise and 


low ripple to meet instrumentation 
standard VXI 


Family Options 


m@ DC OK (Power Good)—TTL signal high 
when output is >90% of nominal 

@ Trim range +10% or 40-110% of nominal 

@ Industrial or military grade modules 

@ Hardwired local sense 

@ Enable/Disable—TTL signals inhibit or 


enable each output; includes one-pin 
global shutdown 


Vicor Corporation * 23 Frontage Rd., Andover, MA. 01810 USA « TEL: (508) 470-2900 « FAX: (508) 475-6715 
Vicor GmbH « Tel: +49-89-329-2763 ¢ Fax: +49-89-329-2767 ¢ Vicor Far East « Tel: +886-2-9188240 Fax: +886-2-9132982 
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Embedded systems developers 
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Continued from page 5 


embrace the PC architecture 39 
The incredible shrinking PC is becoming the architecture 

of choice for many embedded applications.—David Shear, 

Technical Editor 


User-interface prototypes help you design 
products real people can operate 51 


By simulating your product’s user interface and trying it out 
before committing it to hardware, you'll get to market faster 
and improve the odds that customers will love your design. 
—Dan Strassberg, Senior Technical Editor 
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TT's experience in silicon solutions 
gives you the strength. 
to meet your networking needs. 


From LANs to WANs, Texas Instruments has 
the powerful integrated circuit solutions you 
need to meet your broadband communica- 
tions and networking requirements. 


Add more muscle to your LAN. Select 
from the market’s fastest growing Token Ring 
commprocessor as well as Ethernet™ and 
dual-protocol commprocessors. Our new 
PacketBlaster™ boosts small-packet perfor- 
mance up to 600 percent — in fact, it’s on 
Compaq’s NetFlex-2™ network adapter card. 


Sun, SynOptics and TI: ~ 
Driving powerful ATM | 
products to the desktop. The | | @_ 
industry’s first jointly developed | J 
two-chip solution for complete 
ATM physical and adaptation | | fa 
layer processing is now being | ‘dklemmllie 
sampled by TI. Operating at the 
155 Mbits& SONET/SDH rate, e 
this cost-effective chipset is | = 
optimized for adapter card appli- 
cations connecting workstations 
and hubs. 


Heavyweights in the WAN | | 
ring. Soon, most every telephone 


connection in the world will pass through an 
IC from TI. That’s because every major carrier 
system manufacturer uses TI's advanced ASIC 
products to meet their SONET/ATM switching 
needs. And some of these customers already 
have designs under way using Tl’s next-gener- 
ation products to meet 622 Mbits/s and faster 
requirements. 


TI and the power of converging multi- 
media technologies. Tl is a major player in 
bringing together voice, video, data and cable 
services based on our experience 
| in SONET/ATM and MPEG IC 
technology. 


Total Integration: The lift 
| you need to get to market 
faster. Silicon technology. 
| Flexible, open hardware and 
software design tools. Timely 
| technical information. Worldwide 
service and support. That’s Total 
Integration™. To find out how you 
can use it and get networked 
with TI, call 1-800-477-8924, 
ext. 3920. 


sa TEXAS 
INSTRUMENTS 


© 1994 TI 

™ Total Integration, Extending Your Reach, Extending Your Reach With Total Integration 
and PacketBlaster are trademarks of Texas Instruments Incorporated. 
Ethernet is a trademark of Xerox Corporation 
NetFlex-2 is a trademark of Compaq Contato Corporation. 
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More On-Chip Muscle. Choose from more than 25 


low-voltage 68HCI | derivatives, each packed with on- 


o POWERED BY chip features, like an 8-channel A/D 


MOTOROLA 


converter to process analog signal 
input; a powerful | 6-bit multifunction timer; Serial Periph- 
eral Interface (SPI) and Serial Communications Interface 
(SCI) for data transfer with remote peripherals or commu- 
nications devices; and comprehensive memory options, 

including RAM, ROM, EPROM and EEPROM combina- 

tions on the same chip. All driven by a CPU that’s optimized 


for low-voltage operations without speed degradation. 


A Leg Up on the Competition. The 68HC| | 
Family of microcontrollers is one of the fastest-growing 
product lines worldwide for embedded control. And 
the low-voltage 68HCI | products are rapidly becoming 
the microcontrollers of choice for portable applications. 
They're ideal in any application that requires high on- 


chip integration and low power consumption. 


$199.11 Gets You Into High Gear. We'll 
get you up to speed with a special introductory kit to 
train you in low-power techniques for portable designs. 
The M68EBLPIIKIT includes the M68EBLPII, a low- 
power 68HCII evaluation board that features LCD 
display and custom interfacing, and includes RS-232 
line driver/receiver and LCD display driver chips 
designed for low-voltage operation. The kit also comes 
with DOS- and Macintosh-compatible development 
software, a low-power design manual, and extensive 
technical literature. It’s all available for a suggested 
resale price of only $199.11, from February 7 
through April 22, 1994. 


Everyone’s a Winner. Put the M68EBLPIIKIT to 


the test. Complete the projects included with the kit, 
and send in your results. We'll send you a valuable gift 
commemorating your completion of our 68HCI | low- 
power training course. Plus, enter our “Portable Power” 
Design Contest and qualify to win one of eleven $51 | 
cash prizes and a chance to have your low-power 
design technique published by Motorola. 

For details, contact your Motorola sales office or 
Motorola authorized distributor, or fax your inquiry to 


(800) 347-6686. 


(i) mororoLs 


Advanced Microcontroller Division 


& and Motorola are registered trademarks of Motorola, Inc. Macintosh is a registered trademark of Apple Computer, Inc. Government employees, Motorola employees and representatives and their families are not 
eligible for the Portable Power design contest. Contest void where prohibited or restricted by law. Cash prizes will be donated to charities designated by winners if winners are unable to accept. Contest entrants limited 


to residents of North America. © 1994 Motorola, Inc. 
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FINALLY. 
PROGRAMMABLE LOGIC 
wari YOU CAN COMMIT TO iis 
a new vendor FOR LIFE. software — the 


every time you open, industry- 
need a new part? Announcing UltraLogic:” standard VHDL development tool that supports 
‘ The industry’s most comprehensive the entire UltraLogic family. This is strong stuff. 
approach to programmable logic. Call the Cypress UltraLogic hotline today 
Complex PLDs and FPGAs that and get the whole story. Europe 
top every existing benchmark. (32) 2-652-0270, ext 119° Dept. C4E. 


Or contact us via Europe and Asia fax and telephone numbers listed below. 

*The international operator can give you your country’s specific access code. Europe: Fax (32) 2-652-1504. Telephone Hong Kong: (852) 710-8121. India: (812) 
566-630 x-3808. Japan: (81) 423-69-82-11. Korea: (82) 2-576-2111. Singapore: (65) 294-8389. Taiwan: (886) 2-820-53-53. eee and Warp are trademarks of 
Cypress. © 1993 Cypress Semiconductor, 3901 North First Street,  —=—_-~msssa 

San Jose, CA 95134 Phone: 1-408-943-2600, Telex: 821032 - 
CYPRESS SNJ UD, TWX: 910-997-0753 
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Zeropower SRAM provides 
battery-backed memory for SMT boards 


Exactly 10 years ago, Mostek intro- 
duced the first Zeropower memory, 
which integrated a battery, a static 
RAM (SRAM), and power-control cir- 
cuitry into one package. The original 
packaging concept sealed the battery 
in a plastic package permanently 
perched atop a conventional plastic 
DIP. Since then, SGS-Thomson 
Microelectronics acquired 
Mostek, and surface-mount 
technology (SMT) has taken 
the electronics industry by 
storm. The 10-year-old Zero- 
power design does not suit 
SMT manufacturing, so SGS- 
Thomson has updated the 
product to accommodate the 
new manufacturing methods. 
The result is a 2-piece design 
comprising a modified 28-lead 
SOIC and a snap-on battery/ 
crystal module called a 
Snaphat. 

SGS-Thomson’s first explo- 
rations for a surface-mount- 
able Zeropower memory 
involved looking for batteries 
that could survive SMT reflow-solder- 
ing temperatures. These temperatures 
are typically around 215°C but can 
peak as high as 260°C. The lithium 
metal in lithium batteries melts at 
181°C, making the batteries incompati- 
ble with SMT manufacturing methods. 
After toying with thermal insulation 
and alternative battery chemistries, 
SGS-Thomson hit upon an idea that 
now appears obvious: Don’t send the 
battery through the solder-reflow 
equipment. This idea resulted in the 2- 
piece package that now comprises the 
company’s surface-mountable Zero- 
power memory. 

Two SMT Zeropower memories are 
now available. The M48Z18-100MH1 
Zeropower RAM is an 8-kbyte, 100- 
nsec SRAM. A companion snap-on bat- 
tery pack called the M4Z28-BR00SH1 
preserves the SRAM’s contents for 
more than 10 years without external 
power. The M48T18-100MH1 Time- 
keeper RAM adds a real-time clock to 
the 8-kbyte SRAM. A combination bat- 


tery/crystal Snaphat for the Time- 
keeper RAM is called the M4T28- 
BR12SH1. The real-time clock’s regis- 
ters occupy the top 8 bytes of the 
RAWM’s 8-kbyte address space. Uncor- 
rected, the clock crystal in the M4T28- 
BR12SH1 is accurate to approximately 
1 minute per month. Using software- 


at 
we 
So 


The 2-piece Zeropower and Timekeeper battery-backed SRAMs 
allow you to send the IC portion of the assembly through SMT 
manufacturing equipment without melting the battery. 


calibration routines and an internal 
Timekeeper calibration register, you 
can improve that accuracy to better 
than 5 sec/month. 

Both the Zeropower and Timekeeper 
RAMs incorporate circuitry that moni- 
tors the external system power. This 
circuitry switches the RAM’s power 
source to the on-chip battery and dis- 
ables system access to the protected 
RAM when external power fails. This is 
the circuitry you would have to design 
if you were developing your own bat- 
tery-backed SRAM. 

Both the Zeropower and Timekeeper 
SMT RAMs come in conventional-size 
28-lead SOICs. The company has modi- 
fied the SOIC package by adding two or 
four gold-plated top-mounted pin sock- 
ets to accept the Snaphat modules. Gold 
plating on the pin sockets and on the 
mating Snaphat pins prevents fret cor- 
rosion, a real reliability problem for 
“dry” (dow-current) circuits. A notch in 
the SOIC package accommodates a 
polarization key molded into the 


Snaphat to prevent incorrect insertion. 
The Snaphat also incorporates four 
molded-in retaining clips that hold it 
snugly against the SOIC. The RAM- 
and-Snaphat assembly has a projected 
board footprint of 0.575 xX0.845 in., 
which is much smaller than the 28-pin- 
DIP, through-hole versions of the 
Zeropower family. 

During board assembly, you 
run the Zeropower or Time- 
keeper RAM SOIC through 
conventional SMT equipment. 
These ICs come in tubes or on 
tape-and-reel assemblies. 
After soldering and cleaning, 
you simply snap the battery or 
battery/crystal module onto 
the SOIC to complete the 
assembly. It takes 20 lbs of 
force to snap the battery mod- 
ule onto the SOIC, but this 
force does not dislodge the IC 
from the circuit board. Once 
you snap the battery module 
into place, you can remove the 
Snaphat with approximately 8 
lbs of force. The mated RAM- 
Snaphat assembly can withstand 700g 
shocks without separating, and the 
assembly also passes MIL STD 883 test 
method 2007.8 condition A for vibra- 
tion. 

Using the 2-piece approach offers 
benefits beyond SMT manufacturabili- 
ty. For example, using this approach 
lets you replace the Snaphat module in 
the field, so that you can renew the non- 
volatility indefinitely. For recycling, 
you can easily separate the battery 
from the rest of the electronic compo- 
nents. Further, you do not need to 
expose the battery to potential short- 
ing situations during most of the man- 
ufacturing process. 

M48Z18-100MH1 Zeropower RAM, 
$6.25; M4Z28-BROOSH1 battery mod- 
ule, $1.75; M48T18-100MH1 Timekeep- 
er RAM, $10; M4T28-BR12SH1 bat- 
tery/crystal module, $2 (10,000). 

—by Steven H Leibson 

SGS-Thomson Microelectronics, 
Phoenix, AZ, (602) 867-6100. 
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FRAM converges with video 
game. In the highest- volume 


usage yet for nonvolatile ferroelec-_ 


tric RAMs (FRAMs), video-game 
maker Sega has shipped several 
million copies of its new game, 
“Sonic the Hedgehog III,” which 
incorporates FRAMs_ from 
Ramtron International Corp to 
save a game between sessions. 
Retailing at roughly $50 each, 
these video-game cartridges 
‘prove that you can design ferro- 


electric memory into low-cost 
products. Sega used Ramtron’s © 


512-byte FM1208S FRAMs, which 


cost $3.08 (1000). Ramtron Inter- 


national Corp, Colorado Springs, 
CO, (719) 481-7000. Circle No. 542 


Wire insulation gets the lead 
out. BICC Cables’ DuraSheath | 


insulation is the first to pass the 
EPA’s rigorous Toxic Character- 


istic Leaching Procedure (TCLP) 


test and receive UL recognition 


for 600V cables. Other types of 


cable insulation that resist mois- 


ture leach too much lead into the 


surrounding environment. BICC 


Cables, West Nyack, NY, (914) _ 


353-4000. Circle No. 543 
Schlunbersct to divest itself of 
Solartron. Schlumberger Ltd is 
planning a management buyout 
of Solartron, a leading manufac- 
_ turer of precision-measurement 
equipment. The deal includes 
reorganization of Solartron into 


four companies: Solartron In- 
struments, Solartron Metrology, 


- Solartron Transducers, and Wes- 

ton Aerospace. Solartron, Farn- 
sae ae UK, (0) 252-544-433. 

| Cirde No. 544 


AMD to wk uPs to  Conr- ) 


paq. Advanced Micro Devices 
has entered a long-term agree- 
ment to supply current and future 
generations of Am486 pPs to 
- Compaq Computer Corp. Ad- 


vanced Micro Devices, Sunnyvale, © 
CA. (800) 222-9323. Girdle No. 545 
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Magic comes to 
microcontrollers 


The M37690 8-bit microcontroller 
comes with a bit of Magic in it: The 
Magicbus interface devised by General 
Magic for personal intelligent commu- 
nicators (PICs). The interface allows 
daisy-chaining of as many as six periph- 
erals to a PIC along with the automatic 
downloading of software at the time of 
connection. The bus also allows you to 
“hot-plug” the peripherals. 

In addition to the Magicbus inter- 
face, the microcontroller contains seri- 
al and parallel I/O ports, RAM, ROM, 
timers, and 25 interrupts in a 64-pin 
quad flatpack. The core CPU is a 
MELPS 740 that operates at 20 MHz on 
3V. An emulation version of the device 
will be available in April, and produc- 
tion of the mask version will begin in 
July. The mask version will cost $4.70 
(25,000).—by Richard A Quinnell 

Mitsubishi Electronics America, 
Santa Clara, CA, (408) 730-5900. 

Circle No. 546 


1960 RISC moves 
to 40 MHz 


The superscalar i960CF, the high end of 
Intel’s 1960 family, now runs at 40 MHz. 
The family is the leading embedded- 
system RISC processor. Coupled with a 
move to 0.8-ym fabrication, the proces- 
sor delivers 21% more throughput than 
its 33-MHz version. At 40 MHz, the 
CPU has a peak performance of 80 
MIPS. A superscalar CPU, the i960CF 
can execute up to three instructions/ 
clock cycle. 

Intel is also planning i960 versions 
that will push clock rates and CPU per- 
formance. Due out this year are the 
P100 and the P110. The P100 will be an 
enhanced version of the superscalar 
CF. Building on the same core archi- 
tecture, the P110 will use 0.6-y.m fabri- 
cation and will offer more memory and 
higher clock rates than the CF. It will 
also include power management. The 
P100, on the other hand, will be an 
enhanced i960 KA, a midrange CPU 
that will minimize power dissipation to 
45 MIPS/W. It will purportedly deliver 
sustained performance of 20 to 30 
MIPS. 

Both the 33- and 44-MHz versions of 


the i960 are available in plastic quad 
flatpack (PQFP) packages to reduce 
both chip and board-mounting costs. 
With the PQFP package, the chips can 
be surface-mounted and do not require 
a socket. The 33- and 40-MHz 1960s in a 
PQFP package cost $125.40 and $160, 
respectively (10,000).—by Ray Weiss 
Intel Corp, Santa Clara, CA, (800) 
628-2283. Circle No. 547 


Intel fields 3V 8051 core 


Intel has developed a low-voltage CPU 
core to cut power dissipation on its ven- 
erable 8051 microcontroller. The core 
runs at 20 MHz, with voltages ranging 
from 2.7 to 3.6V for commercial tem- 
peratures (0 to 70°C). For an extended 
temperature range (—40 to +85°C), the 
8051 maximum clock rate is 16 MHz. 

Intel has applied the low-voltage core 
to its 8051 product line. The company is 
offering chips for sampling now, and 
production will follow in April. The low- 
voltage 8051s come in 44-pin plastic- 
leaded-chip-carrier (PLCC) and quad- 
flatpack packages. Prices range from 
$6.85 to $10.35 (2000) for a 88L51FA 
(CPU with 8 kbytes of ROM and a PCA 
peripheral) to an 88L51FC (CPU with 
32 kbytes of ROM and a PCA peripher- 
al) in PLCC. One-time-programmable 
parts for prototyping are also avail- 
able.—by Ray Weiss 

Intel Corp, Santa Clara, CA, (800) 
628-2283. Circle No. 548 


Sharp enters ARM CPU 
race with ARM610 


The ARM CPU, the leading 32-bit 
RISC CPU for portable computing, has 
a new supplier—Sharp Electronics. 
Sharp has begun volume production of 
the Advanced RISC Machines (ARM) 
610 processor, a static ARM CPU inte- 
grated with a 4-kbyte cache, a write 
buffer, and a memory-management 
unit (MMU). The ARM processor is the 
base for Apple’s personal data assistant 
(PDA), one of the first portables that 
supports handwritten data entry. 

The ARM processor is one of the first 
“limited-RISC” architectures that bal- 
ance RISC simplicity and performance 
with low power dissipation and low cost. 
With a 20-MHz clock, the ARM610 sus- 
tains 15-MIPS performance, with a 


VersaPoint Versatile Pointing Devices 
For Virtually Am AI 


VersaPoint cursor control aS 
modules replace clumsy.  |melele)iaalalilsl 
mice, trackballs and — 
touchscreens in harsh 
operating environments. The ; 
smooth, completelysealed 
construction is designedto. —<— 
neet NEMA 4X standards for 
reliable operation in wet, 
dirty or cleanser-prone — 
environments. VersaPoint 
“drop-in” modules are ideal 
for integration into products - 
such as industrial 
workstations, medical - 
imaging systems and 
ruggedized computers. 


VersaPoint is the only 
pointing technology thin and - 
light enough for integration 
into hand-held remote - 
controllers. A patented zero- 
travel sensor delivers 
“one-touch” control of both 
speed and direction. And the 
low-power circuit design 
maximizes battery life. 
VersaPoint is the perfect 
integrated pointing solution 
dr interactive TV, multimedia 
systems, toys, games, and 
machine motion control. 


VersaPoint™ technology delivers “one-touch” 
control of both speed and direction. 

Just the touch of a fingertip delivers full 
360° control of cursor speed and direction, 
simultaneously! Press in the direction you 
want the cursor to move — use light pressure 
for precise control, greater pressure for faster 
movement. VersaPoint solutions offer 
interfaces for either PS/2 mouse ports or 
standard serial ports, and are compatible with 
DOS, Windows™ and OS/2®. You can solve 
almost any pointing problem with 
VersaPoint cursor contol devices. 


No moving parts to break or wear out. 
VersaPoint’s patented Force Sensing 
technology replaces costly encoder and strain 
gage technologies. The patented zero-travel 
sensor eliminates the need for complicated 
and bulky mechanical assemblies. Cost 
effective solutions are easy with VersaPoint! 


Help 
(805) 484-1331 


INTERLINK 


CLE CER OWES 


546 Flynn Road 
Camarillo, CA 93012 
Fax: (805) 484-8989 


CIRCLE NO. 30 


plication! 
oo VersaPoint technology offers 
cost. effective joystick 


solutions in a wide variety of 
‘configurations. ‘The Micro 
Joystick, featuring ultra-thin 
-modular construction, is ideal 
for integration into palmtop 
_. and subnotebook computer 
keyboards. Larger 
“tuggedized VersaPoint 
joysticks are durable enough 
for use in medical instruments 
‘and industrial computers. 
’ And-all. VersaPoint joysticks 
provide unique variable 
= pees soto 


The VersaPoint MicroModule 
is the world's thinnest cursor 
controller — it can fit into tight 
“spaces that were previously 
unusable! Requiring less than 
1/4" mounting depth, the 
-MicroModule is thin enough 
for portable or hand-held 
products. With no moving 
parts to gum up or wear out, 
‘its the optimal pointing 
solution for notebook 
computers, test/measurement 
equipment, automotive 
diagnostic instruments and 
GPS navigational devices. 


Portables | 


Complete Solutions - Easy to Integrate. 
VersaPoint technology offers unprecedented options 
for integration into a wide variety of products. The 
thin profile and simple construction enables these 
pointing devices to fit almost anywhere! Complete 
solutions include all the sensor, mechanical, hard- 
ware and software components you'll need. When 
you integrate VersaPoint technology into your next 
product, you'll reduce design and production costs and 
save valuable development time. 


Interlink Electronics - 

The Experts in Man-Machine Interfaces. 
Interlink Electronics offers a complete range of 
computer pointing solutions for virtually any 
application. Select from “drop-in” OEM modules, 
complete products or custom solutions. We’re 
your “one stop” source for cursor and machine 
motion control. Our staff of skilled engineers is 
ready to assist you with all facets of your design 
and integration. Call us today at (805) 484-1331. 


All products and brands named are trademarks of their respective companies 
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peak of 20 MIPS. Other ARM 610 ven- 
dors include VLSI Technology and 
Plessey PLC. In a 44-pin thin-quad-flat- 
pack package, the Sharp ARM610 
(LH74610) sells for $25.60 in quantities 
of 10,000. Sharp also supplies a soft- 
ware development kit for $249 (regu- 
larly $995). It includes a C compiler, an 
assembler, a linker, a debugger, and 
utilities. A hardware-development plat- 
form is also available. 

Sharp is also working on an ARM7 
core, the latest ARM processor that 
includes a multiplier, an MMU, and 
cache. This ARM7 core will be available 
as a core for ASIC development. Other 
megacells to build a complete portable 
system are also available. They include 
PCMCIA and LCD controllers, DSP 
functions, and other I/O controllers. 

—by Ray Weiss 

Sharp Electronics Corp, Camas, WA, 

(800) 642-0261. Circle No. 549 
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Reed acquires major 
government exhibitions 


Reed Exhibition Companies (REC), 
which is a part of Reed Elsevier ple, 
has formed a strategic alliance with 
National Trade Productions (NTP) Ine 
to serve the government information- 
technology market. As part of the 
alliance, REC (publisher of Govern- 
ment Computer News) acquires NTP’s 
federal shows: the Federal Office Sys- 
tems Expo (FOSE) Information Tech- 
nology Forum; the Government Com- 
puter and Networking Forum 
(GovCom), which encompasses the Fed 
Micro show and the CD-ROM and Mul- 
timedia Conference and Exposition; 
and Federal Imaging, a document- 
management conference and exposition 
for the federal government. NTP will 
maintain its other activities, including 
the Federal Information Technology 
Shows, which serve the buying needs of 
federal government offices and mili- 
tary installations. In addition, NTP 
will assist REC over the next few 
months to ensure continuity in the 
management of the three acquired 
events.—by Fran Granville 
Reed Exhibition Companies, Stam- 
ford, CT, (203) 964-0000. Circle No. 550 
National Trade Productions Ine, 
Alexandria, VA, (703) 688-8500. 
Circle No. 551 


Active filters boast]-MHz 
corner frequencies 


Proprietary design and layout tech- 
niques using surface-mount compo- 
nents allow the DO1 Series from Fre- 
quency Devices to offer all of the 
advantages of active filters—low har- 
monic distortion, high S/N ratio, and 
precision performance—along with 
higher corner frequencies than previ- 
ously attainable in a space-conserving 
32-pin DIP. For high-precision data- 
acquisition applications using 12- to 14- 
bit ADCs, the filters have total har- 
monic distortion of less than —80 at 1 
kHz and less than -65 dB at 100 kHz. 
They also offer more than 80 dB of 
attenuation, and wideband noise is typ- 
ically 250 wV rms. 

The alternatives to active filters— 
passive and switched-capacitor fil- 


ters—have disadvantages when it 
comes to high-speed and high-precision 
requirements. Switched-capacitor fil- 
ters can operate in the megahertz 
region but often have higher noise and 
distortion floors because of clock- 
induced noise. Passive filters contain 
inductors that produce larger filters 
and cause nonlinearity and distortion. 
Internal loading in passive filters also 
contributes to insertion loss, and limit- 
ed attenuation floors of —40 to -60 dB 
are insufficient for high-precision data 
acquisition. 

Members of the D0O1 family of low- 
pass filters implement the classic 4-, 6- 
and 8-pole Butterworth and Bessel 
transfer functions. Each filter comes 
factory-tuned to a user-specified cor- 
ner frequency between 50 kHz and 1 
MHz. The filters operate with supply 
voltages from +2.5 to +7.5V. Prices 
start at $104 for a single 4-pole filter; 
the price drops to $74 in lots of 1000. 
Single 8-pole filters cost $162 each, $116 
(1000). Delivery is three to four 
weeks.—by Anne Watson Swager 

Frequency Devices Inc, Haverhill, 
MA, (508) 374-0761. Circle No. 552 


Intusoft releases Spice 
applications handbook 


Intusoft has compiled the Spice techni- 
cal information from its bimonthly 
newsletters into a $49.95 book, Spice 
Applications Handbook, Second Edi- 
tion. The handbook includes more than 
60 articles containing numerous Spice 
models, simulation tips, and tech- 
niques. 

The book details analog behavioral 
modeling, mixed-mode simulation, 
switched-capacitor models, modeling 
pe-board interconnects, power-elec- 
tronics models, thermal analysis, RF 
circuits, vacuum tubes, Ibis digital ICs, 
power/soft-recovery diodes, fuzzy 
logic, pressure sensors, fuses, dual- 
gate MOSFETs, SCRs, insulated-gate 
bipolar transistors, lasers, crystal 
oscillators, Spice 3 features, Spice 
speed benchmarks, and more. 

A companion floppy disk contains all 
the models, Spice netlists, and associat- 
ed schematics from the newsletters. 

—by Charles H Small 

Intusoft, San Pedro, CA, (810) 833- 

0710. Circle No. 553 
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The newest toc 


Introducing TekMeter.” 
The easy-to-use combination 
DMM and autoranging scope. 


If you're like most people in the elec- 
trical and electronic service business, 
when you've got a job to do, you need 
to get it done fast, with a minimum of 
hassle. And preferably without juggling 
a bunch of tools on site. 

To answer these concerns, lektronix 
created TekMeter. Designed with input 


VOLTS 
from customers, IekMeter is the only AC / DC 


ON / OFF 


test and measurement tool that inte- 
erates true RMS multimeter and auto- 
ranging oscilloscope capabilities in one 


powerful yet lightweight package. 


Best of all, you dont have to learn scope skills. 
‘TekMeter has a familiar DMM-like interface 

for every function. You just hook up the probes 

and toggle between DMM and waveform. At the 


Check out the entire TekTools™ line for all your measurement needs. 


| of the trades. 


push of a button, you'll see exactly 
what youre measuring. 


Easy to afford, too. 

At only 2.2 pounds, TekMeter wont 
weigh heavily on your belt, and it won't 
do much damage to your wallet, either. 


Starting at $859* the TekMeter pack- 


ages a remarkable set of capabilities 


that will enhance your productivity 
and will be easy to justify. 


Put one in your hands today. 
Of course, the best way to take 
full measure of TekMeter is to try it 


for yourself. For the : 
name of your nearest  Giwe it a try. 


See for yuavell why Tek Meteor 
is the newest taal af the trades. 


authorized Tektronix 
distributor, call 1-800-426-2200, ext. 800 and 


put one to the test. 


Once you've seen everything TekMeter can do—and how 


Come test drive the TekMeter 


easily it does it—we think you'll agree it’s the one tool you won't —¢your local distributor and 
judge for yourself. 


want to trade for anything else. 


*Suggested retail price ©Copyright 1993, Tektronix, Inc. 3MW-284272 Tekmeter, Tektools, and Tektronix are trademarks of Tektronix, Inc. 
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Xilinx FPGAs. 
The perfect parts for 
an imperfect world. 
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Look familiar? 

Were willing to bet a siz- 
able chunk of next week’s 
pay that a cartoon like this 
hangs in just about every 
engineering department in 
this country. 


Why? 

Because that’s 
just the way it is. 

So given the amount of 
miscalculation, miscom- 
munication, and misdirec- 


tion you have to deal with, 


What Management Agreed On 


How Marketing Changed It 


What The Customer Wanted 


to our space-saving TQFP. 


why not choose a logic 

device that wont let you 
20 wrong? 

Nothing does that better 

than an FPGA from Xilinx. 

First of all, since we 
make more than 350 differ- 
ent speed grades, densities, 
and packages, you can get 
off to a flying start with just 
the right part. 

Then, with our powerful 
XACT™ Development Sys- 
tem, you can work with your 
design down to the gate 
level if nec- 
essary, to 
get it right, 
right off 
the bat. 

But even 
if you cant 
get your first 
design to 
fly (or the guys in marketing 
change their minds), there's 
no problem. You and your 
colleagues can go back and 
forth as often as you like. 

Because you can change 
a Xilinx FPGA as often as 
you like, with no hard feel- 


ings. And no added expense. 


In fact, you can even 
make changes right in the 
system, because our devices 
are reprogrammable. 

And since Xilinx FPGAs 
are never actually changed 
—just programmed-—they 
wont hang you with too 
much inventory—or worse 
—not enough. 


We have as many options as you need (more than 350, 


in fact), from our new 13,000 gate XC4013 FPGA, 


What will all this flexibil- 
ity cost you? 

A better question might 
be, What will it cost you not 
to have it? 

After all, when you con- 
sider the financial conse- 
quences of getting into the 
market later rather than 
sooner, Xilinx FPGAs may 
just be the best investment 
you can make. 

They can save you time, 
they can save you money, 
they can save you, period. 


Race to Market 


With FPGAs from Xilinx, you can get to market 
faster even if you make a ton of changes — all in less time 
than a single gate array change cycle. 


And all because they're 
made for a world where 
imperfection isn’t just a 
sometime occurrence, but 
a daily reality. 

To learn more about 
how we can help you cope 
with the ups and downs of 
engineering in the 90s, call 
our 24-hour literature hotline 
at 800-231-3386, or talk to 
your Xilinx representative. 

We'll be perfectly happy 
to give you a push in the 
right direction. 


>= XILINX’ 


The Programmable 
Logic Company.” 


©1993 Xilinx, Inc., 2100 Logic Drive, San Jose, CA 95124. Europe, 44 (932) 349401; Japan, 81 (3) 297-9191; Asia, 852 (3) 721-0900. 
Xilinx is a trademark, and The Programmable Logic Company is a service mark of Xilinx, Inc. All other trademarks or registered trademarks are 
the property of their respective holders. 
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Diverse features focused On One Point, 
Sophisticated Technology. 


Samsung creates new valu 
from advanced memory technology. 


x4, X8 


iM 
X4, X8 


8/9/10/12 
10/12.5 


32K 
4K 


16M BIT KM23X16X0X SERIES 2M X 8 120/150 
1M X 16 
32M BIT KM23C32X0X SERIES 4M X 8 150/200 42DIP/44SOP/70SSOP 
2M X 16 


aii 


| 8DIP/8SOP 


KM93C06/07- 
1K Bit KM93C46 SERIES 64 X 16 8DIP/8SOP 


2K BIT KM93C56 SERIES 128 X 16 1 MHz 8DIP/8SOP 

KM93C57 SERIES 198 S16 1 MHz 8DIP/8SOP 
256. x -B 1 MHz 8DIP/8SOP 

4K BIT KM93C66 SERIES 
KM93C67 SERIES 
KM28C16/J/I 1K X=6 150/200/250 24DIP/32PLCC 
KM28C177/J/I OK SCORE 150/200/250 28DIP/32PLCC 

64K BIT KM28C64A SERIES 8K X 8 120/150/200 28DIP/32PLCC 
KM28C65A SERIES 8K X 8 120/150/200 28DIP/32PLCC 

1M BIT KM29C010/J/T 128K X 8 100/120/150 32DIP/PLCC/TSOP 

16M BIT KM29N16000T 2M X 8 a eae eae 44(40)TSOP (Il) 


1 MHz 8DIP/8SOP 
1 MHz 8DIP/8SOP 
1 MHz 8DIP/8SOP 


TECHNOLOGY 
THAT WORKS 
FOR LIFE 
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Schematics. PCB Layouts. FPGAs. 
OrCAD has what it takes to get the 
job done. Fast. 

OrCAD delivers the complete solution 
for all board, PLD and FPGA designs. Over 


the years more than 90,000 engineers have 


used OrCAD’s design tools, making them 
the world’s most popular EDA software. 
Today, OrCAD’s enhanced 386+ software 
quickly handles your most complex 
designs, and gives you the fastest graphics 
of any PCB design tool. What's more, you 
can now design with OrCAD in a DOS 
session under Microsoft Windows. All this, 
plus a one-year product warranty, makes 
OrCAD the best value in PCB design 
solutions. From Start to Finish. 


Speed your boards from Concept to 
Production. 

Start with the enormous capacity of 
OrCAD’s SDT 386+ schematic capture 
tool. Couple it with our powerful PCB 
386+ layout solution to reduce your 
design cycle time. PCB 386+ gives you 
superior functionality, with over 1,000 
footprints, automatic footprint generation, 
and on-line all object editing. And PCB 
386+ boasts an embedded, 100% 
completion autorouter that tops all other 
PC-based solutions. OrCAD delivers all 
this, plus, you’ll finish your design with 
complete manufacturing output. 


Target virtually any FPGA device with 
OrCAD’s new PLD 386+. 
Capture your design in OrCAD schematics, 
OrCAD Hardware 


Start with OrCAD, 


inish with OrCAD. 


sree, 
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( Top) Combine SDT 
386+ and PLD 386+ to 
design your boards 
and the programmable 
logic devices that 
populate them. 


( Left) Design 
verification is fast and 
easy with VST 386+. 
And, it’s supported by 
Xilinx, Actel, and other 
major FPGA vendors. 


Description Language, or both. The multi-level synthesis capability of 
OrCAD’s PLD 386+ 2.00 rapidly compiles your largest FPGA designs. And it 
delivers greatly expanded device support, including: Actel, Intel Flexlogic, 
Xilinx 2000, Xilinx 3000, Xilinx 4000, Xilinx EPLDs, AMD MACH, AMD 
MACHKXL, Lattice PLSI, Texas Instruments, and many others. Finish your job 
with speed and accuracy using VST 386+ to verify the timing of your placed 
and routed design. 


Isn’t it time you got the whole job done with OrCAD? 
Call us today at (503)671-9500 and we'll rush you an 
OrCAD Demo Disk. Then try our Complete Solution. 


From Start to Finish. CIRCLE NO. 36 


9300 SW Nimbus Ave. ¢ Beaverton, OR 97005 © (503) 671-9500 © (503) 671-9501 - Fax 


96, rue St. Charles ¢ 75015 Paris, France ¢ 33-1-45 75 50 00 © 33-1-45 77 82 89 - Fax 
OrCAD is a registered trademark of OrCAD, Inc. Other brand and product names are trademarks of their respective owners. 
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I hear about a C-like design language 
for those new “hardware” chips? 

Karl Bongers, Software Engineer 
Cellex Biosciences Inc 

Minneapolis, MN 


Bus correction 


In the “Integrated Circuits” section 
(EDN, November 25, 1993, pg 208), the 
new-product writeup “Slave I/O chip 
brings peripherals to S-100 bus” has an 
error: Every time SBus should have 
appeared, you typeset it as “S-100” bus. 
This is inaccurate because the S-100 is 
ancient history by modern standards. 
Sun Microsystems developed the SBus 
as a modern mezzanine bus for use in 
Sun (and compatible) workstations and 
servers. Recently, the IEEE standard- 
ized the SBus, publishing its specifica- 
tion under IEEE STD 1496-1993. 
Thank you for correcting this error. 
Jim Lyle 

Troubador Technology 

Box 2606 

Santa Clara, CA 95051 

(408) 247-4199 


Diagrammatic programming 
still a luxury, for now 


I agree with Senior Technical Editor 
Charles H Small regarding the poor 
state of software engineering (EDN, 
January 6, 1994, pg 61), but I wonder if 
diagrammatic-programming tools will 
change anything. I take issue with the 
assumption that this is a matter of 
switching paradigms. I don’t think the 
two worlds have such clear-cut bound- 
aries as Small would like to portray. It 
is possible to write an essay, for exam- 
ple, using a very structured organiza- 
tion—almost visual, you could say. 

I am willing to bet that a program 
constructed in true diagrammatical 
format would contain as many bugs as a 
text-based program. Case in point: the 
miserable schematics that appear to be 
more a first pass at a board layout than 
a logical representation that conveys 
meaning. 

As lam more a software than a hard- 
ware engineer, it is my duty to throw 
this back at the hardware people. The 
day they give us 100 Mbytes of RAM 
and 1000 MIPS in a $20 package is the 
day I can afford the luxury of using dia- 
grammatic tools. 

The reason software people have to 
rewrite everything from the ground up 
is that we don’t have the speed or mem- 
ory to generalize things into reusable 
packages. The advances in hardware 
have been no more impressive than the 
advances in software. And what is this 


Object-detection 
system quite a find 


Congratulations on the interesting 
article, “Know where you kids are? 
Forewarn does” (EDN, December 23, 
1993, pg 70). As a father of two children, 
I fully appreciate the considerable 
improvement in safety brought by these 
new devices. I am on a parents’ com- 
mittee at our local school and would like 
to select bus subcontractors that use 
this type of radar. Would you provide 
the address and contact information for 
inquiring about the Forewarn system? 
Henri Girard 

Harris Farinon Canada 

Quebec, Canada 

Ed note: Contact 

Delco Electronics Corp 

1 Corporate Center 

Kokomo, IN 46904, USA 

(317) 457-8461. 


For shock value 


I liked the Technology Update, “Small, 
rugged disk drives take (fairly) hard 
knocks” (EDN, November 11, 1993, pg 
41) and hope to see more of this type of 
editorial. I think, however, that in 
Fig 1, the shock value for “CARPET 90 
em” is out of line with the value for 
“TILE 90 cm.” I have spent more than 
20 years in environmental laboratories, 
supervising mechanical shock testing, 
vibration, etc. We were always taught 
that the softer the medium used to stop 


the moving object, the smaller the] 


shock. Was the tile made of sponge? 
Ed note: Good catch. The values were 
inadvertently switched during proof- 
reading. We regret the error. 


PA 


Dial Amplifier i 
Doubles the _ 
Output Nor 


the Cost 


The Apex PA26 puts two 2.5A rated 
power amplifiers on a single die, in a single 
package. That saves valuable real estate. 
Priced at $5.75 in 100s or $3.45 in 1000s, 
the PA26 is also extremely affordable. 

That’s real value for the money. 


Audio & Small Motor Applications 
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Looking for trouble? You're checking a signal that’s new to you. Your 
digital scope picture looks clear enough... but you want to be sure. 
Setting up an analog scope to look further will cost precious time. But 
with a CombiScope™ instrument, you just push the yellow button and... 


CLICK! 


... you have a full bandwidth analog scope, visualizing the true nature 
of the signal. This added confidence is what makes CombiScope such a 
powerful troubleshooting tool. 


It works the other way too. Switch from analog to DSO mode and 
Select any of the advanced features like glitch capture, logic trigger and 
FFT for in-depth signal analysis. With two scopes in one there is no 
compromise! : 


That little yellow button and 
simple menus make CombiScope 
a joy to use. But don’t take our 
word for it. See for yourself. Call 
1-800-44-FLUKE to qualify for a trial 
scope, evaluation board and test 
booklet for a 15-minute “test drive” 
demo. And get a first-hand look at the Ciiabigcane 
CombiScope™ instrument from Fluke. Evaluation Board 


CombiScope Instruments - just to be sure. 


©1993, Fluke Corporation, P.O. Box 9090, M/S 250E, Everett, WA USA 98206-9090. U.S. (206) 356-5400. 
Canada (905) 890-7600. Europe (31 40) 644200. Other countries (206) 356-5500. 
All rights reserved. ScopeMeter is a registered trademark of Fluke Corporation. Ad No. 00538 
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SOS request 
for old equipment 


I have some lovely old test equipment 
in my shop that is not quite ready to 
be junked. Unfortunately, it also 
doesn’t work, and I don’t have the 
appropriate service manuals or 
schematics. I’ve tried the popular 
equipment mongers to no avail. 

Would anyone with relevant mate- 
rials for the 

® Electronic Development Corp 
(EDC) de differential voltmeter/ 
calibrator (model 2901XDS) 

@ Singer universal spectrum ana- 
lyzer MF-5 (with UR-3 plug-in) 

@ Princeton Applied Research 
(PAR) voltage/current reference 
source (model TC-602CR) 

@ Bell 610 gaussmeter 

be willing to share? 
Martin Sala 

Mount Morris, NY 
(716) 468-5293 

fax (716) 468-5295 


Mr Sala requests that readers contact 
him directly. Good luck. 


Seeking savvy 


on IDE protocol 
bs ee ee 
I am searching for a good explana- 
tion of the IDE protocol for drive 
electronics. Any advice? 
Stuart Williams 
(via EDN BBS) 


Begin your quest by contacting John 
Choisser at 

Anabooks 11848 Bernardo Plaza Ct 
Suite 110 

San Diego, CA 92128 

(619) 673-0870 

fax (619) 673-1432. 


Burning task at hand 
Bh re a 


I’d like to burn programs into some 
1-MEG EPROMs. Is there a utility 
that will let me see source code, dis- 
assemble it, and then recompile? I’d 
like to be able to put a complete oper- 
ating system and program on the 
EPROMsS. Does anyone know of a util- 
ity or program that will accomplish 


this? Also, is it possible to place VGA 
drivers on XT by placing it in the 
BIOS? 

Charles L Phillips 

(via EDN’s BBS) 


Senior Technical Editor Charles Small 
responds: First, if plugged into a PC, 
use the DOS debugger to copy the con- 
tents of the ROM to a file and then 
submit the file to a disassembler (or 
reverse assembler). The output, howev- 
er, won’t be too helpful because it will 
be hard to read; you may want to recon- 
tact the EDN bulletin-board system 
(BBS) to see if its collection of reverse 
assemblers and DOS utilities works. If 
not on a PC, obtain a PROM program- 
mer to read the PROM’s contents. And, 
to answer your final question, yes, it is 
possible to place VGA drivers on XT via 
the BIOS. 


Fishing for small quantity 


Over the past year, I’ve tried unsuc- 
cessfully to obtain SOT-23 versions 
of the National Semiconductor 
LM4040 and LM4041 voltage refer- 
ences in quantities less than a full 
reel (3000 pieces). These parts are 
desirable because they are available 
in the tiny SOT-23 package with a 15- 
mA current rating. 

Because a full reel of these parts 
normally costs $2000, I have been 
forced to buy from Japanese or 
European manufacturers. Does any- 
one know of a source for these parts 
who is willing to sell less than a 
reel? 

Mal Rygh 

Senior Engineer 
Hughes Aircraft Co 
Fullerton, CA 


Surface Mount 
Audio 
Transformers 


PICO surface mount units utilize 
materials and methods to with- 
stand extreme temperature 


(220°C) of vapor phase, I.R., and 
other reflow procedures without 
degradation of electrical or me- 
chanical characteristics. 


See EEM 

or send direct 
for Free PICO Catalog. 

Call toll free 800-431-1064 
in NY call 914-699-5514 
FAX 914-699-5565 


e i co Electronics, Inc. 


453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 
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The Quality Connection 


BELGIUM GERMANY UK & IRELAND FRANCE SPAIN 

JST Europe N.V., JST Deutschland GmbH, JST (UK) LTD., JST France S.A., JST Espana S.A., 
Kampenhout, Belgium. Winterbach, Germany. Halesworth, Suffolk. Vitry-le-Francois, France. Barcelona, Spain. 
Tel: (016) 60 05 25. Tel: (07181) 4007-0. Tel: (0986) 874131. Tel: (1) 43 26 74 46 92. Tel: (3) 347 88 33. 
Fax: (016) 60 58 77. Fax: (07181) 4007-21. Fax: (0986) 874276. Fax: (1) 43 26 72 10 88. Fax: (3) 433 11 04. 
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Jesse H. Neal 

Editorial Achievement Award 
1990 Certificate, Best Editorial 
1990 Certificate, Best Series 
1987, 1981 (2), 1978 (2), 

1977, 1976, 1975 


American Society of 
Business Press Editors Award 
£991 E9901 Ss, 1985, 1981 


EDN-EDITORIAL 


Saluting a sense of 
purpose and determination 


As I write this editorial, I am flying 
back from Greensboro, NC, where Paul 
Brokaw and I have just presented North 
Carolina A&T State University (known 
locally as “A&T”) with a $5000 scholar- 
ship check. Brokaw, an Analog Devices 
Fellow, is one of two 1992/1993 EDN 
Innovators of the Year. As such, he had 
the honor of selecting a university to 
receive HDN’s scholarship award. 
Brokaw wanted to endow a minority 
engineering program and to play some 
part in ensuring the continued develop- 
ment of circuit designers. He couldn’t 
have made a better choice. 

North Carolina A&T State Universi- 
ty has the distinction of presenting 
more undergraduate and master’s 
degrees to black engineers each year 
than any other school in the country. 
Further, A&T has just received per- 
mission from the state of North Caroli- 
na to add PhD programs in electrical 
and mechanical engineering. 

Achievements such as these grow 
from the purpose and determination of 
strong leaders. During the presentation 
ceremony, Brokaw and I were fortunate 
to meet two people behind A&T’s suc- 
cess: Dr Edward B Fort, chancellor, and 


Dr Harold L Martin, dean of engineer- 
ing. Both leaders have a clear vision of 
their mission, which is to produce high- 
ly skilled graduates who can succeed in 
a competitive job market. 

Chancellor Fort described the plans 
he and his staff have made to enhance 
the university’s ability to accomplish its 
mission. He spoke of the millions of dol- 
lars he seeks from government, indus- 
try leaders, and private contributors to 
build and equip new labs and facilities. 
As Fort briefed us on these plans, I felt 
as if I were listening to a high-tech 
entrepreneur describing the latest 
high-flying start-up. Perhaps I was. A 
chancellor’s role seems not so far 
removed from that of a CEO seeking 
funding from venture capitalists. Cer- 
tainly, A&T’s venture is as important 
as they come—and Fort’s intensity eas- 
ily matched that of the top managers 
I’ve met in many electronics companies. 
EDN joins with Brokaw in wishing 
Chancellor Fort, Dean Martin, and the 
students of A&T every success. 

For more information about its 
programs, write to North Carolina A&T 
State University, Greensboro, NC 27411, 
or phone (919) 384-7946. 


WY 


Steven H Leibson 
Editor in Chief 


Send me your comments via fax at (617) 558-4470, or on the EDN Bulletin Board System 
at (617) 558-4241, 300/1200/2400 8,N,1. From the Main System Menu, enter ss/soapbox and 


select W to write us a letter. 


EDN March 3, 1994 * 29 


Be PCnet-PCI 


eee PCret-ISA+ 


= (Jumperless) 


PCnet-32 
(VL Bus) 


cl 


PCnet-ISA 


SPSS SS hes 
se F 


Presenting The PCnet” Family: Software-Compatible 
Ethernet Controllers That Address All Of Your Bus Needs. 


Here's a prime example of how to get along It’s the Ethernet controller family NOS 
with everyone — with the PCnet Ethernet vendors are already quite familiar with. In fact, 
controller family from Advanced Micro Devices. _ it’s vendor certified as 100% compatible with 
PCnet controllers are compatible with the operating systems like NetWare? Windows NT” 
most popular PC bus architectures, the most LAN Manager, and LANtastic° 
popular Network Operating Systems (NOS), What's more, the PCnet family uses a high 
and the entire controller family uses the performance Bus Mastering architecture, for 
same driver for each NOS. higher throughput and lower CPU utilization. 


901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1994 Advanced Micro Devices, Inc. AMD and the AMD logo are registered trademarks, and PCnet is a trademark of Advanced Micro Devices. 
All other brand or product names are trademarks or registered trademarks of their respective holders. For more information on the PCnet family, contact your local AMD sales office or sales representative. 
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NetWare 


NETWORK COMPUTING PRODUCTS 


us, your designs require no extra memory, For more information on the PCnet family, 
saving you board space, money, and power. contact your local AMD* sales office below. 
For additional power savings, PCnet devices Soon your next PC will be talking to everyone. 
Support two power-down modes for notebook 
and green PC designs. 

Virtually any design will love the PCnet 
controllers, since they're available now in VL, 
PCI, and jumperless Microsoft Plug and 
Play ISA versions. And our new PCnet-SCS 
combines both high performance Ethernet 


afd SCSI capabilities, Advanced Micro Devices 


International Sales Offices: Antwerpen (03) 248 43 00; Frankfurt area (06172) 9267-0; Hong Kong 86 54 525; London area (0483) 740 440; Manchester area (0925) 830 380; Milano (02) 353 32 41; 
Miinchen (089) 45053-0; Osaka (06) 243 32 50; Paris (1) 49 75 10 10; Seoul (02) 784 0030; Singapore (65) 348 11 88; Stockholm (08) 98 61 80; Taipei (02) 715 35 36; Tokyo (03) 334 67 550. 
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SIEMENS 
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systems in Silicon for Information Technology. If you want to get to the top in 


information technology, you need a 


secure partner — one who can 
) make his mark and help you make 
| yours. A partner who Is right up 
3 front in semiconductor technology 
and can come up with chips of the 


| gz most advanced system design, 
like for digital switching, analog and 
digital subscriber line cards and 
| terminals, primary rate interfaces, 
| serial data transmission and digital 


The best address for Siemens Semiconductors: 


CA Wien €) Zurich @) 30880 Hannover @®) 70174 Stuttgart C Madrid Oldbury 
Tel. (0222) 71711-5661 Tel. (01) 495-3111 Tel. (0511) 877-0 Tel. (0711) 20 76-0 Tel. (01) 5554062 Tel. (0344) 396062 
Bruxelles @) 40219 Dusseldorf @) 90439 Nuimberg Ballerup CF) Paris Amaroussio/Athen 
Tel. (02) 536-2111 Tel. (0211) 399-0 Tel. (0911) 654-0 Tel. (44) 774477 Tel. (1) 49 22-3810 Tel. (01) 6864-111 
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mobile radio. A partner for whom 
innovative solutions are just 

as Important as unimpeachable 
product quality and dependable 
delivery. In state-of-the-art ICs for 
wired communication no less than 
in high-density chip sets and 
ultramodern small-signal ICs for 
digital radiocoms. And, of course, 
always combined with front-to-end 
consulting, and design aids with 
impact — boards, application and 


CD Milano GD Oslo 5 
Tel. (02) 6766-42 41 Tel. (02) 63 3000 
Dublin QD Den Haag 


Tel. (01) 68 47 27 Tel. (070) 3333333 


simulation software — that get you 
where you want to go fast. 


What better than to stake in Global 
PartnerChip. In a semiconductor 
producer with whom you can forge 
strong links. And anywhere in 

the world. 


Get in touch with your nearest 
Siemens office or write 

Siemens AG, Infoservice HL 9102, 
POB 2348, D-90713 Furth. 


CP) Alfragide GP) Helsinki 
Tel. (01) 418 3311 Tel. (9) 051051 
G) Kista Istanbul 


Tel. (08) 7033500 Tel. (01) 1510900 
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PMB2705GOLD - 
GSM One-Chip Logic 
Device — is a densely 
integrated chip in 
1-um CMOS tech- 
nology that combines 
virtually all the logic 
functions of aGSM 
mobile phone. 


—$ Sar 
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S= Semiconductors. 
Siemens 


ROSE & REINARTZ A19100-HL9102-V3-7600 
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When it comes to 
solutions, nobody pa 


Introducing Intel 16 & 32Mb density of the 16Mb chip in the same 1.2mm-slim, 
FlashFile™ Memory. 56-lead TSOP package, making it the only compo- 
If you need high-density, nent to enable 200MB-per-cubic-inch flash arrays. 
- nonvolatile flash memory for Both components offer a 7Ons read access time 
| your mobile PC and embedded _at 5V. And fast data storage is enabled by on-chip 
| designs, we’ ve got the ticket: buffers, which boost sustained write performance to 
— ~ New 16 and 32Mb FlashFile™ 1.7MB per second in 32-bit systems. 
components—the smallest, fastest, most power- To save power, both chips support 3.3V read 
efficient flash chips we’ve ever fielded. operations, and can be configured as either x8 or x16. 
The 32Mb chip’s dual-die design doubles the And silicon power management automatically shifts 


© 1994 Intel Corporation. *Third-party trademarks are the property of their respective owners. Stadium by Baron Wolfman/NFL Photos. 
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Quick Just Got Quicker 


4000 Usable Gate FPGA at over 150 MHz. 


Anew breed of superfast antifuse FPGA's is blowing away the 
competition in standard PREP™ benchmarks. 


The WildCat series of FPGA's from QuickLogic introduces its 
first member - the WildCat 4000. With more than 4000 usable 
gates this cost-effective WildCat flies at an astounding 

150 megahertz in the PREP DataPath benchmark. 


Relative PREP Performance 
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Relative Speed Performance 
as Compared to QuickLogic 


Accumulator 


State Machine 
PREP Benchmark 


Datapath 


Presentations use or include the most recent PREP PLD Benchmark data 


Any analysis is not endorsed by PREP. 
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which was measured according to Benchmark Suite #1, Version 1.2, dated 3/28/93. 


Results, not Hype 


Call or fax us for information on our $99 starter kit. This kit 
includes all the tools you need to enter, simulate, and analyze 
your design. You'll find that the WildCat 4000 delivers results 
in the most demanding high-performance applications. And 
you'll find out what Quick really means. 


Look to the company that lives up to its name for fast 
solutions to today's high speed, high density design 
requirements. For QUICK response fax us at (408)987-2012 
or call 1-800-842-FPGA (3742) to learn more about 
WildCat SuperFast FPGAs. 


Sy 
QUICKLOGIC 


We Live Up To Our Name 


2933 Bunker Hill Lane, Santa Clara, California 95054 


©1994 QuickLogic Corporation. PREP is a trademark of the Programmable Electronics Performance Company. 
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The incredible 
shrinking PC is 
becoming the archi- 
tecture of choice for 
many embedded 
applications. 


from using a PC-based sys- 
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Embedded systems developers 
embrace the PC architecture 


DAVID SHEAR, Technical Editor 


The IBM PC architecture is the ubiquitous 
platform of the age. As a result, it will 
become the most prevalent architecture for 
embedded systems, and it will remain so 
until another desktop-computer architec- 
ture overcomes the PC’s massive market. 

There are many reasons—cost and time to 
market among them—that the PC architec- 
ture is flooding into embedded-systems 
applications (see box, “Why embed PCs?”). 
However, the most important reason is cost. 
Vendors must always weigh the tradeoff 
between the cost of development and the cost 
of production. High-volume products can 
absorb expensive development costs if com- 
panies can reduce the cost to produce each 
item. However, low-volume products must 
keep development costs low to keep product 
costs in line. 

PC-based embedded systems are often 
more expensive than the alternative. For 
example, why use a PC-based system in a 
simple thermostat, which doesn’t require a 
DMA controller, two serial ports, and a par- 
allel port? The extra hardware is a waste. 
But for many applications, 
PC-based systems are now 
lower in both development 
and production costs. A sys- 
tem for a delivery service, 
for example, would bene- 
fit—both in development 
cost and production cost— 


tem. Such a system would 
track the location of a deliv- 
ery truck and display its 
next stop on an LCD in the 
truck. 

Another reason to choose 
a PC-based embedded sys- 
tem is that time to market 
has become critically impor- 
tant. Vendors used to be 
able to take the time to care- 
fully research and design a 


A PC-based single-board computer need not be limited. This board 
from Adastra Systems includes not only most of the stuff you'd find 
inside a desktop PC but also a LAN interface. 


product, produce it, and then sell millions. 
But they don’t usually have that luxury any- 
more. Figuratively, in the past, the proce- 
dure for hitting a target market was “ready, 
aim, fire.” Now the procedure is “ready, fire, 
aim, fire, aim...” 

By getting the product into the market 
and quickly getting feedback, vendors can 
optimize the product to that market. In © 
many cases, they can develop products faster 
and less expensively on a PC-based system. 
Once they have a success, they can optimize 
the production costs. 

Another major advantage of the PC is that 
a person does not have to have experience in 
developing embedded systems to get the job 
done. Even if designers encounter problems, 
they can learn enough to solve them and go 
on. Hard real-time applications still require 
years of experience, but run-of-the-mill, 
soft, real-time projects do not. 

Problems abound when using the PC 
architecture for embedded systems (see 
box, “Problems along the way”). However, 
the inescapable truth is that many people 
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want to use their familiar PCs in 
embedded systems. This means that 
huge numbers of people are working on 
solving the same problems. 

When developers solve a particular- 
ly difficult problem, the solution often 
becomes a product itself. Such prod- 
ucts include tools to lay out complex tecture. 
windowed user interfaces, debuggers 
that work through your desktop PC 
and debug code running on an embed- 
ded PC, utilities to convert desktop 
programs to work from ROM, 
ruggedized or extended-temperature 
versions of PCs, PCs the size of credit 
cards, real-time operating systems 
that entirely bypass DOS, and many 
more. 

The biggest problem with the PC 


Why ended PCs? 


The =. to embed PCs are numerous. Among them. are e the following: 
PCs are everywhere. : 
Users perceive that PCs are easier to use than a are the alternatives 
Users are familiar with desktop PCs, bo Pave a wellunder rstood c 


PCs offer low-cost hardware. 


PCs have very low-cost, high-quality sforedevelopmen! took 
A huge number of PC-compatible products is available. 
PCs offer ever-increasing performance. : : 

A wide range of display and input options is available. 


Many low-level drivers are already available, so users ‘don t gers 
them themselves. -— 
PCMCIA devices are perfect for embedded systems. a Ce 


architecture is a lack of any real stan- only the bus. No stable standard exists sumer market dictates what the PC 


dard. The PC and PC/AT bus have a_ for the rest of the system. Instead, 


architecture will be. In that market, 


standard (IEEE-996), but it defines what succeeds in the changeable con- vendors are continuously parading 


For bes ilardation:. 


For free information on PC-based single-board computers for embedded systems, circle the ap 
mation Retrieval Service card or use EDN’s Express Request service. When you contact any o 


/ ae them know | ee read about their products in EDN. 


Davanon International 
__ Longmont, CO 
— (803) 7725733 
Circle No. 343 


Acquire -. 
_Toipei, laiwan ROG —t 
_ +886-2769-0128 

Gide No. 3350 


Action Instruments ~ Epson Inc 


San Diego, CA - - Torrance, CA 
(800) 767-5726 = 1800) 433-3597 
Circle No. 336 —— Girele No. 344 
- Adastra Systems Corp I-Bus 
Hayward, CA. | ~——s— San Diego, CA 
(510) 732.5800 : (619) 569-0646 
Circle No. 337 Circle No. 345 
AGiIinc ~ Innovative Lresimicen A 
Rochester, NY . _ Houston, TX 
_ (716) 377-8480 og 683-0107 
Girdle No. 338 Circle No. 346 
_ Ampro ees aoa Inc = Corp 
Sunnyvale, CA | Hillsboro, OR 
(408) 522-2100 - (800) 438-4769 
Circle No. 339 = _ Circle No. 347 
- Arcom Control Systems Inc - - Megatel Computer Corp 
Kansas City, MO Weston, ON, Canada 
— (816) 941-7025 © (416) 245- 3324 
— Comigge Circle No. 348 | 
Girdle N 1200 _ Merrimack Valley Systems | 
_ Merrimack, NH 
_ Computer Dynamics © (508) 792-9507 
Greer, SC _ Circle No. 349 
(803) 877-8700 
Circle No. 341 ‘Micro/Sys 


Glendale, CA 


Diversified Technology ce (818) 244-4600 
Ridgeland, MS _ _ Circle No. 350 
~ (eH) 856.4121 ee | 
: Gs ci rele No. 3 42 “ bagi Systems 
| (408) 456.0333 

- —_ No. 351 
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(714) 261-8813 
Circle No. 352 


(303) 430-1500 


— (503) 646-1800 


(814) 234-8087 


Cupertino, 
(408) 253-0250 


~ Gircle No. 360 


rare umbeen or 
the ren manu 


Nissho Electronics 

Irvine, CA 
(619) 487 
Circle No. 361 


Versalogic Cor 

_ Eugene,OR 

(503) 485-8575 
Circle No. a 


Octagon Systems Corp 
Westminster, CO 


Circle No. 353 


Pro-Log Corp 
Monterey, CA 
(408) 646-3654 
Circle No. 354 


Radisys Corp ) : 
Beaverton, OR i 
(313) ‘429-4 
a No. ¢ : 


Circle No. 355 


Real Time Devices Inc 
State College, PA 


cae luis Obispo, ¢ cA 
(805) 541-0488 © 


Circle No. 356 Girdle — 


Single Board Solutions | 


Circle No. 357 


Skylake Talix 

Southhampton, UK 

44-703-666403 ucts available from 

Circle No. 358 listed in this box, y 

‘SMOS Systems cle one number on th e 
San jose, CA reader service card. 


(408) 922-0200 
Circle No. 359 


Teknor Microsystems Inc 
Boisbriand, PQ, Canada 
(514) 437. 5682 


Op Amps... 
NMiore Than High Speed! 


REF 3-0 dBm MARKER S 000 000-0 Hz 
10 d&B/DI¥ RANGE 5-0 dBe 3:9 dea 


q 
OFF 


CENTER 10 O00 000-0 Hz SPAN i2 500 000-0 Hz 
RB 300 Hz YVBH 300 Hz ST 434 SEC 


Six wideband op amps give you the speed you'll need for tomorrow's FREE SAMPLES! Speed into the future. . .now! Just FAX 1-602-741-3895 
faster designs, PLUS key specs to optimize your most demanding for a few samples. And, ask for a free copy of our Operational Amplifiers 
applications. Our new SpeedPlus op amps make your future faster. guide. Or, contact your local sales representative for immediate assistance. 
OPA640 is the world’s highest bandwidth op amp. Its speed and OPA643 is stable in gains of five or greater and delivers high slew 
dynamic performance make it your best choice for critical communica- rate and low noise. It's purely perfect for all preamp applications. 


tions and test equipment applications. 
OPA644’s current feedback design gives you very high open loop 

OPA6471 is stable in gains of two or greater and features a fully transimpedance with high slew rate and superior differential 
symmetrical differential input and fast 12-bit settling. Try it for RF and gain/phase performance. 
imaging designs. 

| OPA646’s speed and low power simplify and improve a wide 
OPA642 gives you high speed with very low distortion and noise, the range of portable, imaging, communications, and similar signal 
right combination for high resolution imaging and preamp applications. processing applications. 


: ey _ Settling Vy 


350V/us 
700V/us 
250V/us 
1000V/us 
2500V/us 


‘eovus (‘él 


All models available in 8-pin DIP, SOIC, and ceramic packages. 
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Japan (81) 33 586 8141, Netherlands (31) 3465 50204, Switzerland (41) 1 7240928, United Kingdom (44) 923 233837. 
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new features and enhancements before 
fickle consumers. Few of those fea- 
tures survive, and the rest eventually 
disappear. 

For example, either the Microchannel 
or the EISA bus was supposed to be the 
standard by now. Instead, the VESA 
local bus is everywhere, and the PCI 
bus is on the horizon. Meanwhile, the 
PC/AT and the ISA bus just keep plug- 
ging along as the Microchannel and the 
EISA bus fade into oblivion. 


Standard is a moving target 

Those enhancements and functions 
that do succeed in the consumer world 
create de facto standards for PC archi- 
tecture. As a result, chip sets are con- 
tinuously changing to keep up with the 
moving target of the consumer mar- 
ket. As the chip sets change, the old 
ones become obsolete and are discon- 
tinued. 

The evolving standard presents a 
serious problem to the life cycle of a 
design. Chip sets don’t last very long. 
They have to change to compete in the 
consumer market. Three years from 
now, the manufacturer of a board prob- 
ably won’t be able to get the same chips 
the board is using now. 

All board manufacturers are 
addressing this problem. Some are 
making lifetime buys of key chips to 
make sure they have all the chips they 
need for the future demand for their 
board. That assumes that the demand 
for the board will remain stable. Pre- 
dicting a stable future is about as valid 
as the logarithmic growth charts 
everyone keeps using. Of all possible 
futures, a stable one seems the least 
likely. 

Other manufacturers are trying to 
buffer you from the changing hardware 
by strongly recommending that you do 
everything through the BIOS. As the 
chip sets change, vendors hope to be 
able to update the BIOS and keep your 
software free of changes. They will con- 
tinue to update the BIOS so that new 
designs can take advantage of future 
enhancements and old designs will still 
work. 

These measures will not make it risk 
free to use PC-based boards, however. 
But before long, stable chip sets intend- 
ed for the embedded-systems market 
will diminish even this problem. When 
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able to buy old or brand-new cards with 
all of the bells and whistles needed for 
embedded systems. 


Consumer world sets the pace 

It would be a big mistake for embed- 
ded PCs to completely diverge from the 
evolving PC architecture. If they did, 
many of the reasons for embedding the 
PC would disappear. The fallout from 
the consumer computer market’s wan- 
derings is low-cost hardware and soft- 
ware. This fallout includes all of the 


these chip sets come out, you will be 


reasons for embedding a PC. Some 
manufacturers might wander into 
“nonstandard” versions of PCs or limit 
the evolution of the architecture. The 
intent is to make a stable platform for 
embedded systems. They might be suc- 
cessful in limited markets but would 
not be able to take advantage of future 
opportunities. 

The evolving PC architecture is one 
of the reasons that the standard buses 
are not going to be that important in 
the future. As the PC evolves, develop- 
ers will not want to be constrained by 
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the new abbott SM200. 


e Highest density in a military power supply 
e 50 Watts per cubic inch 

e Size: 614mm W x117mm L x 18mm H 

e Power limit: up to 280 Watts 

e Fixed frequency; no derating 


e Temperature range of operation: 
-55°C to +100°C 


e Extended input voltage range: 11-40Vdc 

e Output: 5, 12, 15, 24, 28Vdc; sync pin, trim pin 
e OVP, TTL included 

e Remote Error Sensing 

¢ Qualifications: Mil-Stds 704D, 810E, 901C 

e Board-mountable 

¢ Readily available, off-the-shelf military 

e Price: very competitive 


the sun. 


e Highest density in the solar system 

¢ 500,000,000,000,000 Watts per cubic inch 
e Size: diameter = 1,382,400 km 

e Power limit: undetermined 

e Variable frequency; derating nonverifiable 


e Temperature range of operation: 
+5500°C to +15,000,000°C 


e Extended input voltage range: 1-10“Vdc 

e Output: unchanneled; scattered dispersion 
e Output protections: shade, sunscreen 

¢ No system of error sensing/detection 

e Mil-Std qualifications: none 

e Board-mountable: not 

e Readily available; not deliverable in unit form 
e Price: very expensive 


COMPARE OUR VERY-HIGH-DENSITY 


POWER SUPPLY WITH ITS 
CLOSEST COMPETITOR. 


While the competition is admittedly tough, a closer look at the specs should 
serve to convince even the most sceptical reader of the many practical 
benefits of our new SM200 very-high-density power supply, 
which, despite its shorter track record, in reliability 
is second to — only one. 


abbott 


when reliability is imperative® 
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Abbott Electronics Ltd., Brunswick Road, Cobbs Wood, Ashford, Kent, TN23 1EB, England * Telephone 0233 623404 « Fax 0233 641777 
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Looking ahead 


It is quite possible that embedded PCs will become syn- 
onymous with embedded systems, just like the IBM PC is 
for most people synonymous with personal computers. 
Some other architecture, perhaps the PowerPC, could pos- 
sibly supplant the Intel 80X86 architecture and its clones. 
Time will tell. 

Whatever the architecture for the consumer PC becomes, 
the embedded world will follow. The days where you could 
ignore what is going on in the consumer world and make 
whatever embedded system you want are ending. There will 
always be situations where you decide to use something else, 
but those situations will be fewer. 

The PCI bus will quickly make its way to embedded PCs. 
This bus allows you to move 32-bit data at a maximum theo- 
retical speed of 132 Mbytes/sec and a sustained rate 
of around 80 Mbytes/sec (with a 66-MHz uP}. The PCI 


bus will move embedded PCs closer to VMEbus applications. 

It's a no-brainer to predict that the embedded PC will con- 
tinue to shrink in size and cost. But, the ability to create com- 
plex and interesting human interfaces will make a big differ- 
ence on how you design your systems. If your competition has 
a real glitzy and easy-to-use graphical user interface and you 
don’t, you may be in big trouble. As more people use Win- 
dows or something like it, they are going to want the same 
type of interface on their equipment. It is much easier to cre- 
ate such an interface with an embedded PC than with any 
other approach. 

As the PC architecture continues its conquest of embedded 
systems, more tools will become available to get the job done. 
This will make it easier to get your product out the door. As 
it becomes easier, even more people will want to use it. Crit- 
ical mass has already been reached. 


standards. If they have to compromise 
compatibility with the desktop to fit it 
into some standard, they will lose. Few 
will care which bus is in the system 
they’re using or even if it has a bus. 
Instead, they will buy a system that has 


the functionality and price they need. 
Single-board computers, new propri- 
etary board sizes, and new proprietary 
buses will be the norm. 

Plenty of potential embedded-PC 
users are anxiously awaiting the price 


wars that plague desktop PCs. Unfor- 
tunately, these wars will materialize 
one day. Using an embedded PC is 
harder than just getting a pro- 
gram to run on a desktop machine. 
Users will need the help of the manu- 
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CAT1029 


Real Time Clock 
w/Battery Backup 


Up to 128Mb of 
DRAM Onboard 


High Performance 
Intel 80486 


1Mb Video Memory 


Product names are trademarks or registered 
trademarks of their respective companies. 
486 & Pentium are trademarks of Intel Corp. 


facturer. Good documentation, 
application notes, and personal 
assistance will quickly get them up 
to speed. Without this help, they 
will have a difficult time doing 
their jobs. Buying the cheapest 
board without regard to these 
essential services is false economy. 


How compatible 

Users will also need to keep an 
eye on how much PC compatibility 
they need and how much a board 
provides. As long as the tools they 
need work, they often don’t really need 
total compatibility. 

Different PC-based boards have dif- 
ferent levels of compliance with desktop 
PCs. The high-end 80386- and 486- 
based boards are nearly identical to the 
desktop version. The midrange 186- and 
286-based units are more specialized 
for particular markets. The boards 
based on the V-series pPs and 8088 wP 
generally depart the most from the 
desktop PC. 

Users should not look just at the 
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Though this credit-card-sized board from Skylak 
Talix may not look like the PC sitting on your desk, it 
is PC-based. 


desktop to see what’s coming to the 
embedded system. They should also 
check out the notebook and palmtop 
market, which will provide some major 
technological developments for power- 
sensitive embedded applications. Users 
will benefit as palmtops with tremen- 
dous computing power and long battery 
life emerge. 

The Personal Computer Memory 
Card International Association 
(PCMCIA) bus is another wonderful 
fallout from the nonembedded world. 


| | _ Internal /AT 
—_—_——_ Keyboard Port 


PS/2 Keyboard Port 


@ Compatibility tested with: 


The small cards using this bus offer 
a wide range of functions, including 
40-Mbyte flash-memory disks, hard 
disks, modems, LAN interfaces, 
data-acquisition products, and 
more. In addition to small size, 
PCMCIA devices also offer rugged- 
ness and, usually, low power, mak- 
ing them perfect for embedded 
systems. 

The embedded PC is not the only 
option. Other wPs and buses will 
always exist. But for many years to 
come, the compelling reasons to 
consider using an embedded PC will 
increase. Instead of trying to justify 
the reasons to use a PC-based solution, 
you will have to justify using something 
else. 


You can reach Technical Editor David 
Shear at (503) 754- 9310, fax (503) 758- 
9242, Internet: ednshear@mcimail.com. 
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Sharp TFT LQ9D011 
Sharp TFT LQ10D011 
Hitachi TFT TM26D50 


@ Flat Panel Resolution up to 1280 x 1024 
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© SAMSUNG SEMICONDUCTOR, 


LASH MEMORY DESIGN 


| What it g 


As one of the key companies 
introducing the new NAND flash- 
memory technology, we at Samsung 
are standard bearers for something 
quite important. 

Because the muddled, build- 
what-you-please world of flash is in 


desperate need of a standard. And 
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the industry 


NAND zs that standard—for three 
reasons. It’s being widely built by not 


just us but several other major 
memory companies. It makes for 
exceptionally high system endurance. 
And it’s the architecture ideally 
suited to the higher densities needed 


down the road. 
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Which is going to give designers 
what they need: flash chips in a variety 
of densities that are interchangeable. 
With no redesigning. 

Which—when you think about 
what flash is used for—ought to be 
the whole idea. 

We're sampling the 16 Mb flash 


right now, and will introduce the 32 
Mb and 64 Mb in 1995 and 1996. 

And we're manufacturing them all 
with the kind of quality that has won 


ISO goor certification for Samsung. 
NAND flash memories are one 


more way were advancing our 


leadership position in memory— 


and adding to our remarkable 


achievement in building the world’s 


first 16-meg DRAM. 
All of which is making us 
something of a standard ourselves. To 


learn about our NAND flash 


technology, please call 1-800-446- 
2760 or 408-954-7229 today. Or write 
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to Flash Memory Marketing 


Samsung Semiconductor Inc., 3655 


North First St., San Jose, CA 95134 


SEMICONDUCTOR 
A Generation AHEAD. 
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Mathematica. 


OTHER SYSTEMS 
CAN GET YOU ONLY SO FAR .. 
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Engineers and scientists who start 
with other technical soft- 
ware programs soon reach 
a point they can’t get past. 
The project isn’t finished, 
but the software is. What 
can they do then but buy 
and learn yet another 
program for the next leg of 
the project, or return to 
pencil and paper to finish 
it out. 


d->d1}] 


ig a= 


H iets 


Fortunately, many engi- 
neers and scientists start 
with Mathematica. And 


they just keep going. 


ampl[omegal_,di_]:=Abs[u2/.ans/.({f 
m2-—>1000, ki->8000, k2->1000,0 


Plot [ampl[omega, 100], {omega,0,10}] ‘ 


ContourP lot [amp1[omega,10*x], {omega 


i= Mathematica for Windows [Matrices] : Be 
=| Fite Edit Celt Graph Action Style Options Windew Help |} 
i= ES 
MatrixForm[ model ] 
ig] Out 2 Marron 
6.23567 0.700764 4.73226 6.81238 
6.08105 2.27097 9.92881 7.87574 
3.10741 7.99611 9.91391 3.3334 
4.88242 0.405261 0.747384 4.99498 


ag2= 
Eigensystem[ model ] 
Cuy2= 
{{19.4929, 7.09327, -3.39726, 0.226605}, 
{{-0.366713, -0.604669, -0.684854, -0.175704}, 
(-0,364684, 0 9888. 0 o0054, — 9 


= =a 
Es] 


Only Mathematica notebooks enable users to create interactive documents 
combining text, live formulas, and graphics that can be modified within the 


Mathematica helps them agcument at any time and easily organized into a hierarchical outline. 


past the standard calcula- 

tions, and on to the more complex. 
Thousands of algorithms are at their 
fingertips to help them solve all kinds 
of technical problems. And nearly a 
hundred special-purpose packages are 
included free with Mathematica to 


take you even further. Add to that a 
revolutionary user interface, graphical 
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abilities beyond comparison, and a 
symbolic programming language that 
makes it unprecedentedly easy to 
translate ideas into programs—and 
your possibilities are endless. 


The award-winning guide that comes 
with the program gets you started 


indows - [Dampvary] 
Fite Edit Celt Graph Action Style Qptions Window Hel EE 
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quickly and easily. For even more 
support, you can always turn to one 
of the over 30 Mathematica-related 
books, tutorials, and journals, or 
callon one of our user support 
staff for personal assistance. 
So you see, Mathematica is the 
complete system that never 
leaves you stranded. 


[viel 


Ls 


To get the latest information call: 


1-800-441-MATH 


(U.S., Canada) 


Wolfram Research 


Wolfram Research, Inc. 
+1-217-398-0700; fax: +1-217-398-0747; email: info@wri.com 


For European inquiries: 

Wolfram Research Europe Ltd. 
+44-(0)993-883400; fax: +44-(0)993-883800 
email: info-euro@wri.com 


Representatives in over 30 countries; contact main offices. 


ASLAN NANA ESSA 


©1993 Wolfram Research, Inc. Mathematica is a registered trademark of Wolfram Research, Inc. Mathematica is not associated with Mathematica Inc., Mathematica Policy Research, Inc., or MathTech, Inc. All other product names mentioned are trademarks of their producers. Photo by Joe Sohm, courtesy of The Stock Market. 
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buted POWER 


High Density Power Components... 
The Logical Solution For Digital Systems 


With operating voltages trending lower, contemporary Concerned about reliability? These babies have impeccable 

electronic systems can gobble up lots of current. And at genetics. After all, they’re the newest members of the VI-200 
today’s higher currents, old-fashioned bulk power distribution family...a family whose field longevity has been proven in an 

schemes only give you more of what you don’t need...losses, installed base of over 1.5 million units. 

weight, cost and field failures...noise and signal interfacing 

problems...wasted space. Tired of using the bus? If you'd like to bring a better solution 


on-board, call Vicor. 


High Efficiency * High Density * Higher Current 


The VI-200 family of DC-DC converters lets you put power 
where you need it...right at the load. And now we’re delivering 
up to 33% more power...40 Amps...at 5.0, 3.3 and 2.0 Volts. 
We're also delivering unmatched levels of efficiency, for the 
same price and in the compact package that’s the standard for 
the industry. 


Component Solutions For Your Power System 


Vicor Corporation ¢ 23 Frontage Rd., Andover, MA. 01810 USA ¢ TEL: (508) 470-2900 « FAX: (508) 475-6715 
Vicor GmbH ¢ Tel: +49-89-329-2763 ¢ Fax: +49-89-329-2767 ¢ Vicor Far East « Tel: +886-2-9188240 ¢ Fax: +886-2-9132982 
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BiMOS II 8-Bit Serial Input, 
Latched Source Driver — 5895 


The 5895 BiMOS II serial-input, latched source driver 
is designed for applications emphasizing low-output 
saturation voltages and currents to -250 mA per output. 


CLOCK 


¥ 


SERIAL 


SERIAL . 
8-BIT SERIAL-PARALLEL SHIFT REGISTER DATA OUT 


DATA IN 


STROBE 


GROUND 


Low Output-Saturation Voltage 
© ENABLE Source Outputs to 50 V 
Output Current to -250 mA 
3.3 MHz Minimum Data-Input Rate 
Low-Power CMOS Logic & Latches 


© Yep 


° O O 
OUT, OUT, OUT, OUT, OUT; OUT, OUT7 OUT, 
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BiMOS Ii 10-Bit Serial-Input, BiMOS II 8-Bit 
Latched Source Drivers with Serial-Input, 
Active DMOS Pull-Down Latched Source 
3 MHz Minimum Data — 5810-F Drivers — 5890 
. The 5810 combines 10-bit CMOS shift register and accom- Frequently applied in non-impact 
Reduced Supply Current panying data latches, control circuitry, bipolar sourcing printer systems, the 5890 is a BIMOS 
Requirements outputs with DMOS active pull-downs. II serial-input, latched source (high- 


High-Speed Source Drivers side) driver. 
© Yoo 60 V or 80 V Minimum Output ae ee 50 V or 80V 
. a Brsakdown 7 en Source Outputs 
oe Active DMOS Pull-Downs oo Output Current to 500 mA. 


BLANKING © 


Output Transient-Suppression 
— © "se Diodes 
ane Low-Power CMOS Logic and Latches §” 2% % {____.._. r) 3.3 MHz Minimum 


our, our, OUT3 OUTg OUTg OUTi9 


eee 3.3 MHz Minimum Data Input Rate CIRCLE NO. 57 Data-Input Rate 


Low-Power CMOS Logic 
and Latches 


Low Output Saturation Voltages 
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Take A Test Drive... Call For Samples 


Try these Allegro ICs in your breadboard. You'll find that you'll 
reduce your component count, increase reliability through use of 
monolithic solutions and protection features, as well as poten- 
tially lowering overall manufacturing costs. Sample and detailed 
technical information are now available. Just give us a call. 


> SERIAL 
DATA OUT 


OUT, OUT, OUTs OUT, OUT, OUT, OUT, OUT, 
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Vegro: 


Microsystems, Inc. 
FORMERLY SPRAGUE SEMICONDUCTOR GROUP 


115 Northeast Cutoff, Worcester, Massachusetts 01615 


By simulating your 
product’s user inter- 
face and trying it 
out before commit- 
ting it to hardware, 
you'll get to market 
faster and improve 
the odds that cus- 
tomers will love 
your design. 


EDN-TECHNOLOGY UPDATE 


User-interface prototypes 
help you design products 
real people can operate 


DAN STRASSBERG, Senior Technical Editor 


Although not all pP-based products have 
user interfaces as quirky and inscrutable as 
that of a typical VCR, which spends most of 
its life flashing “12:00” because nobody can 
figure out how to set the time, too many mod- 
ern electronic products are needlessly hard 
to use. Ref 1 provides dozens of examples, 
both humorous and thought-provoking. Even 
if you think your current product has no such 
problem, you may be wrong. In many compa- 
nies, marketing or applications personnel 
handle customer queries, leaving product 
developers blissfully unaware of the havoc 
their designs can cause. So there are good 
reasons to simulate or prototype your next 
product’s user interface and to try out the 
prototype early in the project, on people like 
those who eventually will use the real thing. 

Videotapes of test users following careful- 
ly constructed scripts can reveal the kinds of 
problems real users would encounter and 
can suggest changes that will improve the 
product’s usability. The 
tapes should capture users’ 
explanations of their 
thoughts as they attempt to 
interpret the cues and 
prompts provided by the 
simulated product. 

With today’s compressed 
development schedules, once 
a user interface exists in 
hardware, it’s often too late 
to change it. If you can’t 
make needed changes, your 
company will just have to 
try to persuade customers 
that the quirks they find so 
frustrating are really “fea- 
tures.” But user testing 
doesn’t have to wait for 
hardware availability. You 
can choose from a surpris- 
ingly large number of soft- 
ware tools to construct your 


to obtain 


With this pity 

eedbac 
ating the simulation took 16 hours. The simulation required no other 
graphics software. The buttons and knobs are active, and the CRT 
and strip chart display actual patient data. | | 


prototype or simulation before you commit to 
a hardware design. (See Table 1.) 

The products in the table range from high- 
end workstation-based ESDA (electronic-sys- 
tems-design-automation) tools to mass-mar- 
ket software products for PCs running 
MS-Windows and for Apple Macintosh sys- 
tems. The tools include several that cost only a 
few hundred dollars—within the reach of even 
the smallest development budgets. The prices 
range upward to 10s of thousands of dollars. 


You get what you pay for 

The major difference between the most 
expensive tools and the least expensive is 
how much of the design process they handle. 
More expensive tools usually output VHSIC 
hardware-description language (VHDL) or 
Verilog code. Some also produce output in a 
high-level language such as C. When the tar- 
get product is an embedded system, the C 
code rarely if ever is ready to compile and 


pe of a critical-care monitor, designers were able 


from nurses and doctors. Using Altia Design, cre- 
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load into ROM. In nearly all cases, the 
code needs optimization by an experi- 
enced software engineer. However, 
some suppliers say that users can trans- 
form their tools’ VHDL code into 
usable devices without further opti- 
mization. And several products claim to 
generate high-level code that needs no 
optimization to compile and run on gen- 
eral-purpose computers. 

Products that do less of the hardware 
design work usually provide an output 
that describes the operation of the user 
interface. You might substitute the 
description for a specification docu- 
ment, or the description, along with the 
running simulation, might complement 
the specification. At the very least, a 
software engineer should be able to use 
the description to write code that 
makes the real user interface function 
like the simulation. 

A number of the packages in Table 1 
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were developed for data-acquisition and 
instrument control rather than for 
user-interface simulation. (Examples 
are HP VEE, DT VEE, Wavetest, 
Wavetest VIP, LabView, LabWin- 
dows/CVI, Realtime Vision, TestPoint, 
and VisuaLab.) Nevertheless, these 
packages permit you to construct “vir- 
tual front panels” that, in many situa- 
tions are quite good enough for proto- 
typing user interfaces and, in some 
cases, go well beyond the minimum 
requirements for such simulations. For 
example, if you were designing a stand- 
alone digital oscilloscope, you might 
find a use for a package’s ability to dis- 
play waveforms acquired by an ADC on 
a data-acquisition card. 


Good bedtime reading 

In the classical approach to user- 
interface design, a project team creates 
a user-interface specification document 


[MAIN PROGRAM { | fame 


from which designers try to work. Such 
documents tend to be very long and 
detailed; producing them takes lots of 
time, and they have a major problem: 
After reading just a half-page or so, 
most readers’ eyes glaze over. You can 
nod because you agree with what you 
are reading (or because reading the 
spec puts you to sleep), but when some- 
thing actually operates the way the 
spec describes, you may well wish that 
it worked differently. At the detail 
level, words can’t convey how a user 
interface operates. The description of 
how a meter’s menus work (see box, 
“Simulating a DMM”) demonstrates 
the problem. 

Simulations convey much more mean- 
ing than descriptions do. But to be use- 
ful, a simulation must be more than an 
artist’s conception of a product’s front 
panel or a computerized slide show indi- 
cating the displays that appear in vari- 


~ Simple Front Panel Demo 


The arrows, check, and unchec 
keys are active. To rotate the d 
click on one of the surrounding 
symbols fonly OFF, DCY, ACA 
rotate the knob). 


Check button pressed, adding t 
symbol is matter of modifying 
bitmap 


M vendor to offer 15ns, 
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ous machine states. A simulation must 
be interactive; it should let you “push” 
buttons by clicking a mouse on their 
images and “rotate” knobs by dragging 
their pointers from one position to 
another. Of course, a simulated fax 
machine probably won’t scan documents 
and send them as faxes, but a simulated 
alarm clock might actually display the 
correct time. 

In some instances, you may decide 
that your screen displays must look like 
the real thing down to the most minute 
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detail. For this purpose, certain tools 
are better than others. One tool for pro- 
viding great realism, including anima- 
tion, without excessive effort is Altia 
Design. Several tools, including the 
Altia package, accept scanned-in pho- 
tos of existing products—a feature that 
can prove particularly useful when you 
upgrade a design. The realism of such 
images can leave test users in awe, but 
beware of devoting too much effort to 
the cosmetic aspects of a simulation. 
Your objective should not be to impress 


your test users; it should be to gather 
their honest reactions to the way the 
user interface operates. 

Nevertheless, constructing and test- 
ing a simulation can be time-consum- 
ing, and you might think that putting 
these activities at the front end of your 
project would slow you down. But many 
in the industry disagree. Designing a 
good user interface is an iterative 
process (Ref 2). If you decide on an 
approach without testing it, the proba- 
bility is high that you will have to back- 


: nd VRAMs provide true faster-than-Fast- ee 
Page-Mode performance by letting your system start a page-mode MT4LC4M4E9 «16 Meo 4Mesx 60/25. 70/30 2994/4099 Te 
read access before completing the previous one. MT4LC2M8E7 o  2Megx8 60/25. 70/30 3094/4094 
And because they increase peak memory bandwidth by up to MT41C4007] S Meg x4 - 60/25. VG Now/20 oe 
60% and don’t require system architecture changes, Micron EDO MT4C16270 4 Meg 256Kx 16 60/25, 70/30 Now 


DRAMs and VRAMs are the simplest and most cost-effective way to 
enhance system performance. 

Call Micron today for more product information. And break 
through the 40ns time barrier. 

Micron. Technology that works for you. 


VRAMs 
MT42C256K16A1 4 Meg 256Kx 16. 60/24, 70/27. + Now 
MT42C8256 2 Meg 256K x 8 60/24, 70/27 Now 


MIERON 3 


Micron Europe Limited, Centennial Court, Easthampstead Road, Bracknell, Berkshire RG12 1JA, U.K. Tel: 44 344 360055, Fax: 44 344 869504 
Micron Semiconductor (Deutschland) GmbH, Sternstrasse 20, D-85609 Aschheim, Germany Tel: 49 89 9030021, Fax: 49 89 9043114 
Customer Comment Line: 01 208 368 3410 


©1994, Micron Semiconductor, Inc. 


CLE NO. 59 
ee ann EDN March 3, 1994 = 55 


EDN-TECHNOLOGY UPDATE 


USER-INTERFACE PROTOTYPING 


track and repeat lengthy 
steps. Once you become 
familiar with your simu- 
lation tools, you can 
change a_ simulation 
much faster than you can 
change a hardware proto- 
type. You can even make 
changes at a customer | 
site and obtain feedback | 
almost immediately. 
That’s why simulation is 
a timesaver for most pro- 
jects. 

Different tools provide } 
different ways to create | 
simulations. Some (Tool- 
book and Plus, for exam- 
ple) provide scripting 
languages. Such lan- 
guages have an English- 


noon and midnight, but at 1:00 AM and 1:00 PM. 


Simulations that are thorough enough can reveal problems beyond those you 
normally think of as related to usability. In this digital-clock simulation (creat- 
ed with Redwood’s Reveal Interactor), the AM/PM indication changed not at 


like syntax that is relatively easy to 
learn, read, and interpret. One well- 
known scripting language is Hyper- 
talk, used in Hypercard on the Apple 
Macintosh. Other tools work as 
adjuncts to standard high-level lan- 
guages. Add-on products (for example, 
VisuaLab and Gadgets for Windows) 
enable you to use Microsoft’s Visual 
Basic and Visual C++ to construct user- 
interface simulations. (See box, “Look- 
ing ahead.’”’) 

A third method of describing system 
behavior to your simulation tool 
involves using a graphical metaphor. 


With some tools, you can draw state 
diagrams on a PC or workstation 
screen. Examples are StateCAD ($995) 
and BetterState ($1195) among Win- 
dows-based tools, and i-Logix’s State- 
mate, which runs on workstations. 
These packages produce VHDL out- 
puts. With Statemate and BetterState, 
VHDL is only one of the options. 
StateCAD produces a VHDL dialect, 
Abel (from Data I/O, Redmond, WA). 
Whereas Statemate produces simula- 
tions as well as code, creating a simu- 
lation with the two Windows-based 
packages would require linking the 


Looking ahead 


Once large numbers of EEs and human-factors engineers have experienced the 
benefits of prototyping a user interface, they won't put up with older approach- 
es to user-interface design. Although it seems unlikely that one prototyping tool 
will dominate the market within the next few years, Visual Basic, enhanced by 
add-on packages, should assume a major role. A key to its popularity will be its 
ease of use; most people involved in user-interface design don’t want to become 
professional programmers. Nevertheless, the already-large number of tools 
should continue to grow. Vendors whose tools weren't designed for prototyping 
but are usable for it will publish application notes and offer enhancements that 
make their packages easier to use. 

Although workstation-based prototyping tools will continue to be important, 
tools that run under MS-Windows will experience even faster growth. The rea- 
son is that the ability to bring simulations to test users is crucial. Portable PCs that 
run Windows are inexpensive and grow in capability daily. Portable worksta- 
tions are more expensive and aren’t nearly as readily available. 

In the terminology of the EDA community, most Windows tools are “point” solu- 
tions; they are not parts of integrated tool sets. Although that situation will contin- 
ue, Windows-based prototyping tools will place greater emphasis on links with 
other tools, both those that run under Windows and those that run on workstations. 
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code to another tool. One 
such tool is Altia Design 
for Windows 3.1, which 
may be ready by the 
time you read this. 

With VI Corp’s tools, 
you describe a product’s 
behavior by interacting 
with dialog boxes. For 
example, in each machine 
state, actuating any 
object—that is, a button 
or a knob—causes cer- 
tain results. (If the 
object is a 12-position 
rotary switch, the re- 
sults might be different 
at each switch position.) 
The dialog boxes provide 
a structured way to 
describe these results. 
Most user actions cause the product to 
move to a different state, although 
sometimes there is no state change. The 
next state can be one that you’ve 
already defined or one that you haven’t 
yet defined. If you haven’t yet defined 
the new state, the dialog boxes let you 
describe the effects of operating the 
controls in that state. 


User testing: key to success 

Regardless of the type of input your 
simulation tools require, if you attempt 
to take a short cut on user testing, your 
simulation has little value. Moreover, to 
derive the maximum benefit, you must 
do your user testing properly. 

First, recognize that people close to 
your project are not representative 
users; they are too close to the problem 
to be objective. For example, you might 
know that if users find certain aspects 
troublesome, changes could increase 
the product cost. Such a bias might 
close your mind to needed changes. If 
you’ve designed the simulation yourself 
or if you work closely with someone who 
did, you already have much more infor- 
mation about the product than most 
first-time users have. Moreover, you are 
an engineer; unless your product will 
be used only by other engineers, your 
thought processes differ from a typical 
user’s. . 

A big benefit of user-interface test- 
ing is that it puts designers in contact 
with the people who will use their 
product. The interaction between de- 
signers and users can be of tremendous 
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value if the designers keep an open 
mind, 7f they listen to the users, and if 
they restrain themselves from “setting 
the users straight” about their “incor- 
rect” thinking. 

Don’t become so committed to an 
approach before you begin testing that 
you try to browbeat your testers into 
telling you how wonderful the design is. 
Testing involves restraint. Prepare a 
script in which you ask the testers to 
perform certain tasks. The scripts 
should not contain loaded questions 
that lead users to correct answers. 
Don’t ask “What buttons would you 
push to invoke the XYZ function?” 
Instead ask “How would you invoke the 
XYZ function?” 

Don’t try to make testing easier by 
assembling large groups of testers, say 
in a focus group; the testers will learn 
from each other. In such situations, only 
the first of the testers will have the 
mindset of a first-time user. 


Capture reactions during tests 

Another pitfall is to send simulation 
diskettes to the test users with a 
request that they let you know their 
reactions. Even if you call the testers 
and question them after they’ve had 
time to “play,” you won’t obtain valid 
information. The only way to obtain 
useful information from most testers 
is to ask them to achieve well-defined 
results and to elicit their reactions 
while they try to obtain those re- 
sults. Videotapes of such tests can be 
useful to you in comparing the reactions 
of users and to make points to col- 
leagues who can’t witness the actual 
testing. 

Attempts to elicit testers’ reactions 
after the fact can be extremely mis- 
leading. This phenomenon partially 
explains why many engineers think 
that products that really cause users a 
great deal of trouble work just fine. 
Many users feel that criticizing isn’t 
polite. Moreover, users often forget 
about problems they have overcome. 

One human-factors engineer insists 
that unless there’s a compelling reason 
for a product to behave otherwise, 
every reasonable action by a reasonable 
user should produce the result that the 
user expects. I tested a simulation of 
one of this engineer’s designs—a fax 
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machine—and found the experience 
nothing short of delightful, especially 
after my experiences with HDN’s fax 
machine from hell (Ref 3). 

But Dr Gene Lynch, who heads the 
human-factors laboratory at Tektronix 
Labs, feels that, although this principle 
might seem reasonable, it can backfire. 
People’s thought processes are so dif- 
ferent that each of a product’s functions 
might have to be accessible via a half- 
dozen control sequences. Lynch claims 
that this requirement greatly compli- 
cates writing and testing microcode 
and increases the likelihood that a 
product will not operate reliably. 

One prototyping-tool vendor agrees 
that multiple paths increase the likeli- 
hood of unreliable operation, but the 
company says that it has developed pro- 
prietary techniques to assure the 
integrity of its tools’ output code when 
there are multiple paths to various 
states. Some engineers don’t agree that 
prototyping tools require such safe- 
guards, however. They claim that only 
rarely is it much more difficult to pro- 
vide multiple paths to each of a 
machine’s functional states than to pro- 
vide just one path. EDN 
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Vr4000 performance at 1/5 the price. 


First we raised performance with the 
Vr4000, the world's first 64-bit RISC 
microprocessor. Now we're slashing 
costs with the Vr4200. A full-featured 
64-bit RISC microprocessor at 1/5th the 
original cost, the Vr4200 offers every- 
thing you need to be a winner in low- 
end workstations, X-terminals, Windows 
NT portable computers and embedded 
applications. 

The Vr4200 is paced by an 80MHz 


internal clock. It delivers 55 SPECint92 
and 30 SPECfp92. It incorporates a 16K- 
byte instruction cache and an 8K-byte 
data cache. Implemented with a 0.6 
triple-layer CMOS process and a smaller 
die, it runs on 3.3V and consumes only 
1.5W. The Vr4200 is available in a 
low-cost 208-pin plastic QFP or 

179-pin ceramic PGA. It maintains 
hardware and software compatibility 
with the Vr4000. 


The Vr4200 lets you build desktop 
capabilities into laptop and notebook 
computers. In combination with our. 
RAB'IT chip set (an I/O controller and 
memory controller for synchronous or 
Rambus DRAM), the Vr4200 provides 
a cost-effective hardware platform for 
Windows NT. 

For a winning combination of price, 
performance and power consumption, 
check out the Vr4200, today. | 


* The VR4200 was developed jointly with MIPS Technologies, Inc. Windows NT: Trademark of Microsoft Corp. 
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F or workstation designers, Fast SRAMs are just 
as important as speedy CPUs. 
Even the speediest RISC microprocessor can’t boost 
performance without equivalent cache speed. 
NEC’s Very Fast SRAMs maximize RISC CPU 
potential. We offer a broad line of 256K and 1M 
devices. Implemented with our advanced 0.5- 
micron BiCMOS technology, they’re specifically 
designed for secondary cache operations in high- 
end workstations. 
Our selection includes 5V and 3.3V versions 
at both the 256K and 1M densities. The standard 
package is an SOJ. TSOP is available as an option 
for 64K x 16/18 devices (UPD461016/18). 


256K 

uPD46258 382K x 8 
uwPD46259 32K x 9 
1M 

uwPD461008 128Kx8 
uPD461009  =128K x9 
uPD461016  64Kx 16 
wPD461018 = 64K x 18 


6,7,8ns (6V) 9,10,12ns (3.3V) 


8,10ns (5V) 10,12ns (3.3V) 


10,12ns (3.3V) 


For applications that demand pure CMOS, we 


also offer a wide choice of 1M and 4M Fast SRAMs. 


1M 


uPD431008  128Kx8 
- Ce _ uPD431009  128Kx9 15, 17, 20ns 
ee — 4 uPD431016  64Kx 16 


4M 
uPD434004 += iMx4 
wPD434008 512Kx8 


20, 25ns 

New wave memories are designed to improve 
the flow of information throughout your system. 
For SRAMs fast enough to keep up with your RISC 


CPU, call NEC today. 


From the leader in memory technology 


For fast answers, call us at: \s, Tel:1-800-366-9782. Fax:1-800-729-9288. 
Germany Tel:0211-650302. Fax:0211-6503490. The Netherlands Tel:040-445-845. Fax:040- 
444-580. Sweden Tel:08-753-6020. Fax:08-755-3506. France Tel:1-3067-5800. Fax:1-3946- 
3663. Spain Tel:1-504-2787. Fax:1-504-2860. \ialy Tel:02-6709108. Fax:02-66981329. 

UK Tel:0908-691 133. Fax:0908-670290. Ireland Tel.01-6794200. Fax:01-6794081. 

Hong Kong Tel:886-9318. Fax:886-9022. Taiwan Tel:02-719-2377. Fax:02-719-5951. 

Korea Tel:02-551-0450. Fax:02-551-0451. Singapore Tel:253-8311. Fax:250-3583. 

Australia Tel:03-8878012. Fax:03-8878014. Japan Tel:03-3454-1111. Fax:03-3798-6059. 
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ales of color notebook PCs are soarin 

and better displays have a lot to do 
with the growth. NEC designed the 24cm 
9.4-inch) Thin-Film-Transistor LCD for 


lh eres _ the world’s first color notebook. 


Now the 24cm screen has become 
the de facto standard. 


Brorrectee ratte teen teceeTect 


Our 24cm TFT active-matrix LCDs offer 
4,096 colors with 640 x 480 pixels. 
They provide luminance of 90 cd/m, 
consume 8W, measure 12.5mm deep and 
weigh only 680g. Designers agree that 
they offer an optimum balance between 
luminance, power consumption, 
‘dimensions and weight. 

For a display that adds value to notebook, 
call NEC today. 


Actual size 
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RTs have een the nda for PCs, workstations and measuring 
row demanding 


equipment. But EE a ‘high- “end products. are” 
more sophisticated displays. 

NEC's high-integration technology has ae 640 x 480 pixels ona 
17cm (6.5-inch) screen at an ultra-fine pixel pitch of 0.207mm. Our new 
17cm LCDs offer 4,096 colors, provide luminance of 120 cd/m?, consume 
5W, measure 12.5mm deep and weigh only 360g. Never has so much 
resolution been offered ona screen so small. 

Designers have already Started using our flat, high-resolution 


oS screens to attract end- “USEIS. We think there’s a new standard 


e making. S 

NEC concentrates on high-end displays that add value to your system, 
We're committed to TFT active-matrix color LCDs because the technology 
offers clear advantages in display quality and performance. 
If you want to display your commitment to quality, call NEC today. 


The right components to build your reputation. 


For fast answers, call us at: usa tel:1-800-366-9782. Fax:1-800-729-9288. Germany Tel:0211-650302. Fax:0211-6503490. 
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"n the last three years, asynchronous transfer mode (ATM) has 
gone from being an obscure concept to being hailed as the next 
major step in communications technology. Although its full defin- 
ition isn’t yet complete, its basic structure is, and some of its build- 
ing blocks are available to begin construction. Understanding that 
structure will soon be an essential part of any networking effort. 
How quickly ATM assumes the dominant role its proponents predict 
‘is still a matter of opinion, but most companies in the telecommunica- 
_ tions industry agree that it will begin its ascent this year. Several key 
_ semiconductor components for ATM are already available (Table 1), 
and many more will make their appearance this year. Most companies 
in the data-communications and communications-semiconductor indus- 
_ tries have ATM design efforts under way, as do the telephone compa- 
nies. The communications market’s needs are Ore them to it (see 
box, “Why ATM?”), 
Because the telecommunications and networking industries have 
- overwhelmingly embraced ATM as the technology of their future, 
designers concerned with networking or data transportation should 
have an understanding of the technology’s promises and foundation. 
The promises are compelling. A fully developed ATM network can offer 
_ bandwidth on demand to users in a form that matches their data’s 
needs, from isochronous constant-bandwidth to sporadic high-band- 
_ width bursts. The network can comprise a mixture of physical links, 
with bandwidths ranging from megabits to gigabits per second. It 
_ works within the existing telephone system’s physical structure, pro- 
_ viding LANs with transparent links to the wide-area network (WAN). 
_ And users can change its physical links without altering the network’s 
basic structure, so it can take advantage of future developments in com- 
munications media. 


‘Cell ewitehing is tic base 
__ These promises seem outrageous, but an examination of ATM’s basic 
structure appears to justify them. That examination begins with an 


_ understanding of ATM’s foundation concepts: cell switching and the 


_ virtual connection. Cell switching allows the system to handle varied 
- data types with equal facility. The virtual connection allows the net- 

work traffic to make efficient use of the available bandwidth. 

_ Cell switching is a deviation from traditional telecommunications 
methods. Traditional networks use time-division multiplexing (TDM), 
assigning a fixed-bandwidth time slot within a repeating frame to each 
user channel. Nodes within the network pass the data along by syn- 
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chronizing with the frame and extract- 
ing the desired time slots. 

An ATM cell for a given user has no 
fixed time slot within the frame (hence, 
the term “asynchronous”). The cell 
instead carries a header identifying the 
cell as belonging to a channel reserved 
for that user. The user’s data can occu- 
py as few or as many cell slots as need- 
ed (if available), and unoccupied cell 
slots are available to other users. 


Traveling virtual channels 

The data transfer occurs along virtu- 
al channels. Before a data transfer 
begins, the network identifies a path 
along which the data will flow. The 
entire data transfer uses the same path, 
ensuring that the data arrives in the 
same sequence in which it was sent. 
Each node along the path creates a look- 
up table that assigns each possible 
user-channel identifier a route through 
the node’s switch network. 

The node also creates a table that it 
uses to rewrite the identifier of each cell 
that passes to the next node. By rewrit- 
ing the identifier, the node conditions the cell for switching 
at the next node. Thus, path identifiers have significance only 
in the transfer of data between two adjacent nodes, and the 
identifier bit length does not limit the network’s circuit 
capacity. A data cell could follow any possible pathway 
through the network. 

Nodes need not examine the data to determine cell han- 
dling. Everything the network needs to pass the cell along is 
in the header or is programmed into the nodes when the net- 


Looking ahead 


Depending on which industry analyst you believe, the use of 
asynchronous transfer mode (ATM) to link users through a 
wide-area network (WAN) may occur next year or next 
decade. Its use for LANs, however, is occurring now. ATM 
ICs are on the market, and their numbers are growing. Net- 
work interface cards are beginning to appear, and ATM ports 
are showing up in LAN hubs. Early adopters are experi- 
menting with ATM as a backbone between work groups, a 
backbone that they hope will be their link to ATM’s global 
possibilities. 

Those possibilities are still distant and may never actually 
manifest. The undefined and untested areas of the technolo- 
gy—and there are many such areas—may contain fatal pit- 
falls. ATM still needs methods for providing users access to 
the network on a demand basis rather than by setting up semi- 
permanent channels. Traffic:management procedures need 


68 = EDN March 3, 1994 


SIGNALING 


se AND 


EMULATION 


ADAPTATION LAYER 


Fig 1—This model of the broadband integrated-services digital network (BISDN) shows the 
essential structure of asynchronous transfer mode (ATM). Its data passes the boundary 
between layers in a single format, isolating system choices in one layer from the other layers. 
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SEGMENTATION AND REASSEMBLY SUBLAYER 


ATM LAYER 


TRANSMISSION-CONVERGENCE SUBLAYER 


PHYSICAL-MEDIUM SUBLAYER 


work first established the route. Intermediate nodes do not 
check data integrity either. ATM assumes that the interven- 
ing physical network is reliable. Each node in the network 
simply checks the incoming cell header and passes the cell 
along to the proper output channel, modifying the header for 

proper handling at the next node. 
The circuits thus created are “virtual” in the sense that 
they don’t exist as physical entities. A physical pathway 
Text continued on pg 78 


further definition, then refinement, as early users gather the 
real-world traffic statistics that will point out the bottlenecks 
and loopholes in the currently theoretical definition. 

Then there are questions of economics. Node prices have 
to drop to compete with existing LAN structures. Vendors must 
set the charges for WANs. Billing users simply for connection 
time doesn’t make sense in a variable-bandwidth system. 
Charges must reflect the instantaneous bandwidth as well as 
the overall link costs, and those costs must be competitive with 
dedicated lines. 

If the amount of activity expended to solve such problems 
is any indication, however, ATM will achieve its full potential 
sooner rather than later. And with it will come a communi- 
cations capability as significant in its impact as the develop- 
ment of the PC. 


What We Have Here Is... 
The Ability to Communicate! 


IEE offers a broad range of keyboard and display systems that will provide 
you with the best means to effectively communicate your message. 
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through a switch matrix forms part of a channel only for as 
long as the user’s data cell is passing through. The pathway 
then becomes part of another channel. This switching occurs 
on a cell-by-cell basis, so the network’s moment-by-moment 
operation is independent of any user’s bandwidth. 


Follow the data path 

You can best understand ATM’s operation by following the 
path data takes through the network. The broadband-inte- 
grated-services-digital-network (BISDN) model (Fig 1) 
provides a map describing points along the way. Similar to 
the OSI model used in networking, the BISDN model defines 
a variety of layers that contain isolated functions sharing 


Why ATM? 


data in a fixed format with the layers above and below them. 

The BISDN model uses three layers to describe the net- 
work-supporting user applications: the physical layer (PHY), 
the ATM layer, and the ATM-adaptation layer (AAL). PHY 
handles such details as packaging of cells for transmission, 
moving data across the transmission medium, recovering 
data, and determining cell boundaries (framing) within a bit 
stream. ATM directs the data through the nodes, handles 
switching, and defines header contents. AAL adapts user 
data to ATM format and provides data error detection and 
recovery. A management function operates across all layers, 
shown in Fig 1 as a plane behind them. The layers include 
both signaling and control functions as well as data transport 


Changing needs in the data-communica- _ 
tions and telecommunications fields are 


the motivating factors in the rapid devel- 
opment of asynchronous transfer mode 


(ATM). Data-communications users, work- _ 


ing with LANs, are finding that existing 
LAN structures are running out of head- 


room because of tremendous growth in 


the number of users and the volume of 
data that LANs must service. Industry 
analysts expect that volume to jump as 


multimedia applications, such as video 
annotation and teleconferencing on 


Table 1—ATM devices 


Part no. 


S3005-1 
S3005-6 
S3006-1 
S3006-6 
$3011 

$3012 

$3014-1 
$3014-6 


Company 


AMCC 
Circle No. 377 


BIT 
Circle No. 380 


Brooktree Corp 
Circle No. 381 


Switch fabric 


Cypress Semiconductor CY7B951 ATM/SONET transceiver 52/155 MHz 
Circle No. 382 CY7B923/933 8B/10B transmitter/receiver 160 to 330 MHz 


Fujitsu MB86680 
Microelectronics MB86683 
Circle No. 383 MB86686 


MB86689 


GEC Plessey 
Circle No. 384 


Integrated Telecom 
Technology 
Circle No. 385 


MOD-013 
WAC-01 1 
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LANs, emerge. Further, LANs do not well 
suit the handling of time-sensitive infor- 


public telephone lines to connect geo- — 


graphic sites into enterprise-wide net- 


works. At the same time, telecommunica- 


tions companies are adding new services 
_ to the phone system, including the trans- 
_ portation of video signals. Yet the existing 


telecommunications structure, time-divi- 


AT&T Microelectronics} 17650 2X2 self-routing switch, crosspoint-buffered 400 MHz 
Circle No. 378 T7651 Transceiver, cat 3 UTP 52 MHz 


mode}, cannot efficiently handle the spo- 
_With change so clearly indicated, the 


_ telecommunications industry sought a 
technology that could answer all the 
demands on the networks. Some potential 
answers existed in the form of the X.25 

protocol and frame relay. But X.25’s 


extensive error-checking and verification 


_adds considerable overhead that restricts 
its utility for large data transfers. Frame 


Price 
Description Data rate (1000) 
SONET/SDH OC-3/12 transmitter $49 
SONET/SDH OC-3/12 transmitter $99 
SONET/SDH OC-3/12 receiver $49 
SONET/SDH OC-3/12 receiver $99 
SONET/SDH/ATM OC-3 transmitter $32 
SONET/SDH/ATM OC-3 receiver $32 
SONET/SDH clock synthesis/recovery $32 
SONET/SDH clock synthesis/recovery $32 
i $23.45 
N/A’ 
Protocol processor | AAL3/4/5 SAR functions 155 MHz N/A? 
4-port switch, traffic management 400 MHz N/A? 
Bt8215 Bidirectional cell buffer 155 MHz $85 
Bt8220 ATM transceiver (cell alignment and framer) 1.544 to 155 MHz | $90 
$45.25 
$64.30/pair 
Switch-routing element 155 MHz $75' 
Adaptation-layer controller 155 MHz $75' 
Network-termination controller 155 MHz $105! 
Address-translation controller 155 MHz $45! 
Content-addressable memory 1kx64-bit 120 nsec $70 
(for ATM switch layer) 
SONET STS-3c ATM physical-interface module | 155 MHz $1295 
DX! HDLC controller 52 MHz $50 
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and exchange in a fixed format. System decisions at one layer 
have little impact on the options available at another layer. 

Your data’s trip through the ATM network begins at the 
AAL, which comes into play only at the data’s source and 
destination. The AAL is responsible for mapping the user’s 
data into ATM cells. That mapping varies with the quality 
and type of data-transport service your data needs, adapting 
the network’s apparent behavior to the data’s needs rather 
than adapting the data to fit the network. 


Adapting data to ATM 
AAL has two sublayers: the convergence sublayer (CS) 
and the segmentation and reassembly (SAR) sublayer. The 


function of the AAL depends on the class of service you 
need. That class, in turn, depends on three factors: con- 
stant vs variable bit rate, the presence of a timing rela- 
tionship in the data, and a connection-oriented vs a con- 
nectionless relationship between sender and receiver. To 
date, the ATM specifications identify four classes of service 
based on these factors (Fig 2). Each class has an associat- 
ed AAL process. 

The first process, AAL1, provides constant-bit-rate ser- 
vices. Such services mimic the behavior of an existing tele- 
phone system in that they guarantee a fixed number of 
ATM cells per unit time to the application. Constant-bit- 
rate services inherently include a timing relationship. 


ectives 


Price 
Company Part no. Description Data rate (1000) 
Micro Linear ML6672 SONET-compatible line interface 155 MHz $20 
Circle No. 386 for category 5 UTP 


PMC-Sierra PM4341A T1 framer/line interface 

Circle No. 388 PM6341 E1 framer/line interface 
PM7321 DS3 user-network interface® 
PM7345 PDH user-network interface? 
PM5345 SONET user-network interface® 
PM5346 SONET user-network interface? 
PM5347 User-network interface® 
PM5355 User-network interface 
PM5318 SONET serial/parallel converter 
PM5312 SONET/SDH transport processor 


PM5712 


SONET/SDH line-interface module 


National Semiconductor} DP83372/82 AAL3/4/5 CS and SAR plus ATM layer 150 MHz $150 = 
Circle No. 387 2 


1.544 MHz 
2.048 MHz 
45 MHz 
35/45 MHz 
155 MHz 
52/155 MHz 
155 MHz 
622 MHz 
622 MHz 
622 MHz 
622 MHz 


Sun Microsystems TDC1560 Single-chip AAL5 SAR with S-bus I/O 155 MHz $80 
Circle No. 389 
Texas Instruments TDC1500 SONET physical-layer interface 155 MHz $80 
Circle No. 390 
TransSwitch TXC-05501 SDMS segmentation controller 155 MHz $110 
Circle No. 391 TXC-05601 SDMS reassembly 155 MHz $110 
controller 
TXC-05150 Cell-delineation block 155 MHz $48 
Notes: 1. These products will be available in the third quarter of this year. 


2. These products are ASICs. 


3. The user-network interface provides the TC sublayer for connecting an end user to the ATM network. 
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They are also connection-oriented in that they must main- 
tain a connection for relatively long time periods rather 
than es-tablish a new link each time they have information 
to send. 

The AAL2 process provides a variable-bit-rate service 
that includes a timing relationship. One application that 
could use this service is the transmission of compressed 
video. The video information must arrive at its destination 
in a timely manner but tends to come in bursts. Users 
could employ the AAL1 process to transmit this informa- 
tion by using buffering to smooth out the data bursts. But 
the AAL1 process would cause increased latency, the risk 
of buffer overflow, and the added cost of buffer memory. 
The AAL2 process handles compressed video in its raw 
form. 

The AAL3 and AAL4 processes service data-trans- 
mission applications that have a variable bit rate with no tim- 
ing requirement. The AAL3 process works with applications, 
such as large file transfers and system backups, that need to 
maintain a link for relatively long time periods. The AAL4 
process works in applications that produce short, infrequent 
bursts of data and don’t require the expense of maintaining 
a virtual channel between bursts. Both processes share a 
common SAR sublayer that allows for multiplexing of user 
data streams onto the same virtual channel and provides 
error detection on individual cells. 


Streamlined adaptation 

A fifth process, AALS, evolved in response to user con- 
cerns that the AAL3 and AAL4 processes had too much over- 
head. (They use 8% of a cell’s data field to provide multiplex- 
ing tags and error checking.) The AALS process offers no 
error checking and supports only a single data stream per 
channel but devotes the entire cell data field to user data. 

Regardless of the service supported, the AAL processes 
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Fig 2—ATM offers several classes of sorvits to match the pease 
diverse applications. Three factors describing the data needs define 
those classes. 
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USER INFORMATION 


SAR-PDU | | SAR-PDU SAR-PDU | | SAR-PDU 


Fig 3—The ATM adaptation layer breaks user data into blocks for 
building ATM cells. Depending on the service class offered, the net- 
work can add administrative overhead at each step. 


have a common function: to break user data into ATM cell 
payloads and to reassemble them upon receipt. Fig 3 shows a 
generic AAL operation. The CS breaks user data into inter- 
mediate-sized blocks called CS-protocol data units (PDUs). 
These blocks may include headers or trailers that contain non 
user information that the receiving AAL process needs for 
reassembly or error correction. The SAR sublayer breaks 
each CS-PDU into SAR-PDUs. The SAR-PDU is always 48 
octets (ordered sequences of 8 bits) long and is the payload 
portion of the ATM cell created at the ATM layer. Both 
processes run in reverse to re-create the user data at the 
receiving end. 

The exact operation of the two sublayers varies with the 
service provided. In an AAL3 or AAL4 system, for example, 
the CS-PDU has a 64-kbyte maximum length and contains 
both a header and trailer in addition to user data. When the 
CS-PDU segments further at the SAR sublayer, more sys- 
tem information attaches to each cell. By contrast, the AAL5 
process puts no limits on the length of its CS-PDU and adds 
only a few trailer octets to the user data plus padding to make 
the total a multiple of 48 octets. Its SAR-PDU step adds no 
overhead at all. 

Because it adds no overhead, the AALS process makes 
maximum use of the network bandwidth its ATM cells con- 
sume. However, it neither-provides error detection nor allows 
error recovery if a cell gets damaged in transmission. 
Instead, the application using the AAL5 service must per- 
form any error detection or correction activity without help 
from the service. The service’s inability to determine which, 
if any, cells are missing further complicates error detection 
and recovery. 

The AAL3 and AAL4 services, in contrast, provide cyclic- 
redundancy-checking (CRC) error detection and a sequence 
identifier for each cell. These additions enable a system using 
these services to detect both 64-kbyte-block and single-cell 
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errors and request retransmission of 
damaged cells. These features also 
enable an application to properly 
reassemble the now-fragmented data 
stream. The penalty is a 10% band- 
width overhead. 


Launching data into the network 

Once the AAL divides user data 
into 48-octet units, the ATM layer 
adds the headers to convert the PDUs 
into ATM cells. The ATM layer then 
introduces those ATM cells through a 
switch matrix into the network. Fig 4 
shows the content of an ATM cell: 53 
octets, of which 48 are data and 5 are 
a header. 

The cell’s header has several fields 
containing information that the net- 
work needs to properly handle the cell. 
The as-yet-undefined generic flow-con- 
trol (GFC) field will control the flow of 
traffic from the user into the network at 
the data’s source. At intermediate 
nodes, additional virtual-path-identifi- 
er (VPI) bits replace this field. The VPI 
and virtual-channel-identifier (VCI) fields tell the network 
nodes which route the cell will take. The payload-type (PT) 
indicator shows which type of data—user or control—the 
data field contains. The cell-loss-priority (CLP) indicator 
informs the nodes which cells the nodes can discard in the 
event of congestion. The header error-control bits provide a 
simple CRC error inspection to allow nodes to discard cells 
with invalid addressing data. 

The ATM layer introduces cells to the network through a 
switch matrix that allows ATM to efficiently use the net- 
work’s physical resources. The matrix accepts cells originat- 
ing in the node’s overlaying AAL or from another network 
node through the underlying PHY layer. Regardless of 
source, the ATM layer’s hardware examines the header of 
each cell that enters and takes action. 

Based on the identifiers, ATM-layer switching hardware 
typically affixes a routing tag to an entering cell and passes 
the cell to a self-routing nxn switch matrix, from which the 
cell automatically emerges, stripped of its tag, at the appro- 
priate output port. The hardware may also rewrite the iden- 
tifiers so that the next node can use them. All the activity on 
a given cell occurs before the next cell arrives, so that the 
switching operation does not cause a backlog in the traffic 
flow. Some backlog may occur at the switches, however, if an 
individual switch within the matrix simultaneously receives 
two cells. To prevent data loss during such a collision, the 
matrixes typically offer input buffers to hold data 
temporarily. 


Any medium is the message 

Whether the data at a node enters the ATM layer from the 
AAL or comes through the switch matrix from another node, 
the ATM layer passes the data to the PHY layer for bundling 
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Fig 4—The cell is ATM’s data foundation. Its header contains everything the network needs 
to know about user data to transport it properly to its final destination. 
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onto a physical link. The PHY layer has two sublayers: the 
transmission-convergence (TC) sublayer and the physical- 
medium-dependent (PMD) sublayer. The selection of a trans- 
mission medium determines the operation of both layers. 

_ The ATM Forun, a group of more than 350 companies that 
are collaborating to set ATM standards, has selected a num- 
ber of media suitable for carrying ATM traffic, all borrowed 
from other telecommunications standards. Some of the more 
important standards include DS3, synchronous optical net- 
work (SONET), STS levels 3c and 12c, and 100-Mbps optical 
fiber using 4B/5B encoding. The ATM Forum is also consid- 
ering other transmission media, including unshielded-twist- 
ed-pair (UTP) wire. 

The PMD sublayer for each medium defines such things as 
wave shapes, bit transmission, framing, and clock recovery. 
It matches existing standards, reflecting the intent that ATM 
work within the telecommunications infrastructure. But the 
TC sublayer is the key to an ATM cell’s ability to travel freely 
on a wide variety of media. 

The TC sublayer packages outgoing ATM cells into the 
medium’s framing structure, filling in with null cells as need- 
ed. When receiving data, the TC sublayer determines cell 
boundaries, extracts cells from the bit stream, and checks for 
header errors. If the cell is error-free, the TC sublayer pass- 
es the cell to the ATM layer. The TC sublayer discards cells 
with errors and null cells (which have a reserved VPI/VCI 
code). 

While a data cell is en route, it passes through the physi- 
cal and ATM layers at each node. It may change physical 
media at each node, and the nodes may repeatedly bundle 
and unbundle the cell. Only at its final destination does the 
cell pass into the AAL, which reassembles the cell into user 
information. 
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Manufacturers of ATM ICs 


For free information on ATM ICs such as those described in this article, circle the appropriate numbers on the postage-paid Information 
Retrieval Service card or use EDN’s Express Request service. When you contact any of the following manufacturers directly, please let them 


know you read about their products in EDN. 


AMCC 

San Diego, CA 
(800) 755-2622 
Circle No. 377 


AT&T Microelectronics 
Allentown, PA 

(800) 372-2447 

Circle No. 378 


ATM Forum 


Cypress Semiconductor Corp 
San Jose, CA 

(408) 943-2600 

Circle No. 382 


Fujitsu Microelectronics Inc 
San Jose, CA 

(408) 456-1260 

Circle No. 383 


GEC Plessey Semiconductors 
Foster City, CA Scotts Valley, CA 

(415) 578-6860 (408) 438.29 2900 

Circle No. 379 Circle No. 384 


BIT | Integrated Telecom 
Beaverton, OR Technology Inc 
(503) 629-5490 Gaithersburg, MD 
Circle No. 380 (301) 990-9890 


Brockirss Corp Circle No. 385 
San Diego, CA 

(619) 535-3516 
Circle No. 381 


The differing AAL services and varied physical layers 
that ATM offers demonstrate the technology’s primary 
appeal—fiexibility. The network’s theoretical abilities—to 
connect any two users over any combination of media, to 
handle any data type, and to provide only the bandwidth 
needed—are the features firing the enthusiasm of the 
telecommunications industry. Visionaries foresee a global 
ATM network that gives any user access to any other with- 
out regard to the link between them. Yet, manufacturers 
must resolve many issues before they can construct such a 
network. 


Issues still need addressing 3 

Some issues of immediate concern to the industry include 
traffic management over the network, methods for establish- 
ing dynamic virtual connections, and the bridging of ATM to 
traditional LAN services. The first two issues affect the use 
of ATM to create a WAN. The third is of more concern to 
today’s potential ATM users. 

Traffic management—the handling of congestion at 
switches, the gathering of traffic statistics, and control of 
traffic flow—needs definition. In addition, system vendors 
want to embed such activities in the ATM-layer hardware, 
which the first-generation ATM ICs fail to do. ATM vendors 
have targeted the existing hardware at end-user network 
interfaces more than at intermediate switching nodes. 

The methods for efficiently establishing short-term links 
also need definition. The standards to date address only the 
creation of permanent virtual circuits, those that users will 
employ over time periods of hours to months for repeated or 
massive data transfer. Temporary, short-term transfers 
need more dynamic, quickly established circuits, so that call 
origination doesn’t dominate the data-transfer time. Short- 
term transfers must establish efficient circuits, so that the 
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Circle No. 388 


Texas inetranients Inc 

Dallas, TX 

(800) 477-8924, x4500 
_ Circle No. 390 


Micro Linear Corp 

San Jose, CA 

(408) 433-5200 
Circle No. 386 


National Semiconductor 
Santa Clara, CA 

(408) 721-5000 

Circle No. 387 


PMC-Sierra Inc 
Burnaby, BC, Canada 
(604) 668-7300 


_ TranSwitch Corp 
Shelton, CT 
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Super Circle Number 
For more information on ATM ICs 
~ available from all of the vendors list- 
ed in this box, you need only circle 
one number on the postage-paid 
reader service card. 


— No. 392 


Sun Microsystems 
Computer Corp 
Mountain View, CA 
(415) 336-0544 
Circle No. 389 


short-term links can be the primary users of the system 
bandwidth. 

Both the traffic-management and short-term-link-cre- 
ation concerns address needs that arise when ATM forms 
a WAN, a condition that is still many years away. In antic- 
ipation of such a network’s creation and to meet their 
mixed-data needs, early adopters are looking to link their 
LANs with ATM backbones or to create LANs that are 
ATM from the ground up. Such systems require that 
ATM provide “LAN emulation,” a function still under def- 
inition. 

The need for LAN emulation arises because ATM is con- 
nection-oriented: It needs to define a link before data flow can 
begin. Traditional LANs, however, are connectionless. They 
assume a shared medium and begin data transmission as 
soon as they have media access. A bridge between the two 
would have to buffer the LAN message, interpret the 
address field, and establish the link before beginning 
retransmission of the data. Because no standards for this 
action exist, today’s ATM systems use proprietary methods. 
Fortunately, LAN emulation is a high-level software func- 
tion, and vendors can retrofit systems to comply with stan- 
dards when they become available. 

Despite these concerns and the incomplete state of stan- 
dards definition, the building blocks for ATM are becoming 
available for the local level and soon will become available for 
wider area applications. Once considered a technology of the 
future, ATM is now taking its first step into today. EDN 
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Low quiescent current, high effi- 
ciency, and minimum board space 
distinguish these two DC-DC 
converters designed specifically for 
battery-powered systems. 

The LTC1174 is ideal for stepping 
battery voltages down to 5V or 3.3V 
at up to 400mA output current, or for 
converting 5V to 3.3V or even -5V. 
Thanks to Burst Mode™ operation, 
no load supply current is just 130UA. 
In shutdown, the LT!C1174 draws 
an industry low 1WA. True current 
mode operation at 180kHz allows 
smaller inductors and safe control of 
short-circuit currents. And 100% 
duty cycle operation makes this the 
industry's only low dropout DC-DC 
converter. 

The LT1300 step-up DC-DC con- 
verter provides 5V or 3.3V from a 2- 
cell battery at up to 250mA output 
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current. Burst Mode operation main- 
tains quiescent current at a low 120UA, 
which drops to only 1OUA in shut- 
down mode. A switching frequency 
of 150kHz allows the use of small 
10uH surface mount inductors. The 
LT 1300 operates down to a low 1.8V 
input, so you can squeeze all the ener- 
gy out of the battery. 

Take your best step up (or down) 
in DC-DC conversion with LTC’s 
Burst Mode DC-DC converters. 

Both the LTC1174 and LT1300 are 
available in industry standard 
8-lead DIP or SOIC packaging. 
Pricing starts at $3.63 in 1000s for the 
LTC1174 and $2.87 for the LT1300. 

For details, contact Linear 
Technology Corporation, 1630 
McCarthy Blvd., Milpitas, CA 
95035/ 408-432-1900. For literature 
only, call 800-4-LINEAR. 


EDN-DESIGN IDEAS 


EDITED BY CHARLES H SMALL & ANNE WATSON SWAGER 


P socket automatically senses upgrade 


Thomas Mosteller, Linear Technology Corp, Lansdale, PA 


The circuit in Fig 1 automatically senses when a user 
upgrades a Motorola 68040 wP system with a 68060 uP, 
changing the wP’s supply voltage from 5 to 3.3V. This auto- 
matic voltage change is far safer than any manual scheme 
could be, and this technique lets you easily adapt the circuit 
to other applications that must switch between 5 and 3.3V. 

The 68060 has two pins on its inner ring of pins called 
THERMO and THERM1. These pins are for testing only and 
have no function during normal operation. A resistance of 
approximately 4000 exists between these two pins at room 
temperature. The circuit uses these pins to detect which wP 
is plugged in. 

In operation, when the figure’s circuit powers a 68040, the 
THERMO and THERM1 pins are open, and the gate of FET 
Q, goes to 5V, turning the FET on hard. With Q, on, resis- 
tors R, and R, are in parallel, programming IC,, a dual cur- 
rent-mode switched-mode power-supply controller, to run at 


470 pF 


68040 = THERMO/1 
OPEN 


68060 = THERMO/1 
400 


THERMO 


100% duty cycle and deliver the full 5V to the 68040. 

If the user plugs in a 68060, however, the resistance 
between the 68060’s THERMO and THERM] pins effective- 
ly grounds Q,’s gate, ensuring that Q, shuts off. With Q, off, 
R, is removed from IC,’s programming pin, causing the cir- 
cuit to supply 3.3V to the 68060. 

IC, suits this application because it can operate at a 100% 
duty cycle. Running IC, at a 100% duty cycle means the load 
sees a drop in output voltage arising from only the resistance 
of the FET Q,, the inductor L,, and the sense resistor R,. For 
the components in the figure, the total drop is less than 200 
mV at 2A. Thus, at 100% duty cycle, the circuit can deliver 
nearly its entire input voltage to its output. This character- 
istic obviates transformers or other complex arrangements. 
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Fig 1—This power supply automatically senses when a user upgrades a .P, changing the ,P’s supply voltage from 5 to 3.3V. 
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Instrumentation amp swings rail-to-rail 


R Mark Stitt, Burr-Brown, Tucson, AZ 


You can combine an instrumentation amplifier and an inex- 
pensive CMOS op amp to get the best of two worlds: the pre- 
cision of a bipolar instrumentation amp and the 5V single- 
supply operation of the CMOS op amp. The characteristics of 
such a circuit depend first on the instrumentation amp you 
use. The INA131 in Fig 1 delivers 50-~V max voltage offset, 
0.25-uV/°C max offset drift, and 100-dB min common-mode 
rejection. Next, how close the output swings to the power 
supply’s rail depends on which rail-to-rail op amp you use. A 
Texas Instruments TL2272, for example, swings outputs to 
within 100 mV of the rails. 

In the circuit in the figure, instrumentation amplifier IC, 
has a fixed gain of 100 and operates from power supplies as 
low as +2.25V. IC,’s output can swing +1.25V from +2.5V 
supplies. Adding a gain-of-two rail-to-rail CMOS op amp, 
IC,, inside the feedback loop of IC,’s output amplifier boosts 
the circuit’s output swing to +2.5V (0 to 5V ona5V supply). 
IC, contributes negligible error because the circuit di- 
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SENSOR : 


vides IC,’s errors by the loop gain of IC,’s output amplifier. 
R,, R,, and R, set the gain of the CMOS amplifier: 


GAIN=1+(R, XR, +R,xR,)/R,XR,. 


Using the values in Fig 1, GAIN~2V/V. Remember, because 
IC, is in the feedback loop, its exact gain is unimportant. The 
composite amplifier still has a precise gain of 100V/V 
+0.024%. 

The R,-R, divider sets the gain and forces IC,’s output 
swing to center midway between the +5V supply and ground 
for rail-to-rail output swing. 

Compensation-capacitor C, provides high-frequency feed- 
back around IC, to ensure loop stability. For good loop sta- 
bility, you must choose a device for IC, that has at least a 2- 
MHz small-signal bandwidth. EDN BBS /DI_SIG #1371 

EDN 
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Fig 1—Combining an instrumentation amplifier and an inexpensive CMOS op amp yields a precise amplifier that has rail-to-rail outputs 


from a single 5V supply. 


Infinite-hold circuit zeros out long-term drift 


William R Penrose and Li Pan, Transducer Research, Naperville, IL 


The infinite-hold circuit in Fig 1 automatically zeros out 
long-term drift from an instrument or a sensor. In operation, 
a control system (not shown) periodically takes the instru- 
ment or sensor off line and applies a known stimulus. The 
known stimulus generates a baseline-output signal. 
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The back-to-back ADCs and DACs constitute an infinite 
S/H circuit. The end-of-conversion signal from the ADC 
writes the new baseline output into the DAC’s latches and 
kicks off the DAC’s conversion cycle. Together, there- 
fore, the DAC’s latches and conversion cycles memoriz 
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the new baseline-output signal. 

Then, when the control sys- 
tem puts the instrument or sen- 
sor back on line, the summing 
junction automatically subtracts 
out the new baseline signal. 

The biggest hurdle overcome 
in this design was the unexpect- 
ed and difficult task of finding 
an ADC/DAC pair having com- 
patible signal lines. The Nation- 
al ADC1225 and DAC1210 in the 
figure are one such pair. 2 
EDN BBS /DL_SIG #1374 
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Fig 1—The back-to-back ADCs and DACs constitute an infinite S/H circuit that automatically zeros 
out long-term drift from an instrument or a sensor. 


FPGA transfers data on every clock cycle 


Gary Peyrot, Three Step Development, West Hills, CA 


The circuit in Fig 1 uses the Actel 1240’s latches in a static- 
RAM (SRAM) interface. This interface transfers data on every 
clock cycle using a minimum of logic. (The counter macro in the 
figure exists solely to provide sequential addresses.) 

During write cycles, the timing between the write-enable 
signal, WE-, and the address bus, A[12:0], is critical. The 
address bus must be stable until the write strobe goes inac- 


tive or data will be corrupted. But, because the address 
changes on the same rising edge of the clock that turns off 
WE-., a race condition occurs and the address-hold time on 
the device’s internal address bus (A[12:0]_I) is unpre- 
dictable. 

The low portion of the clock’s cycle determines the basic 
cycle timing of WE-. In the figure, U1 is a special macro, 


ADDRESS COUNTER 


ADD_INC 


CONTROL LOGIC 


WRI_CYC—_ 
A 


CLK 


AO_| D . 


U2 


A(12:0)_| 


OUTBUF 
D >> S< PAD 


HIGH SLEW 
S77 PAD 


HIGH SLEW 
54 PAD 


Q3 


HIGH SLEW 


Fig 1—This circuit transfers data on every clock cycle using the Actel 1240’s output macrocells in a static-RAM interface. 
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+18-BIT SERIAL ADC 
USES ONLY 60L:A! 


Interface Directly to Your Transducer for only $8.00*! 


Maxim's new MAX132 ADC delivers 2uV resolution, dissipates only 1mW max over temperature, and saves even more 
power with its 4uA sleep mode. A serial interface reduces board space and allows for inexpensive isolation. And if 
your application calls for multiple input channels or programmable gain, the MAX132’s four digital outputs remotely 
control a MUX or PGA via the serial interface, eliminating extra "glue" logic and serial control lines. 


® 2uV Resolution at +500mV Full-Scale 
® Supply Current Over Temperature: 
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3 ISOTHERMAL ISUPPLY = SA = 4uA SLEEP MODE 
Operating Mode: 60uA 125A Max THERMO- “BLOCK +5V +5V 
Sleep Mode: 4uA 10uA Max aL oo mn 
: CHANNEL- 
% Up to 100 Conv/sec Throughput | SELECT SERIAL yP INTERFACE | 


EAA 
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Parallel Interface Version Available — 
Mi AX1 35 Benefit from the MAX 132’s high resolution, low noise, and 10pA input current by interfacing 
directly to transducers and other low-level signals. 
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Complete Kit Speeds Evaluation, Reduces Design Time 


A pre-engineered MAX132 Evualation Kit and 
your personal computer can save you hours of 
component gathering, board assembly and 
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board and all the components needed to build 
a complete, high-resolution ADC circuit plus 
application-specific software and an RS-232 
interface for your PC. 

Call 1-800-998-8800 and order MAX132EVKIT, 
for $95". 
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CALL TOLL FREE 1-800-998-8800 
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GOR2, which senses the clock signal, deriving the device’s 
internal write strobe, WE_I-. Then, by using the latches 
already in the device’s I/O macrocells and WE_I-, the exter- 
nal address bus stays stable until WE- goes high. 

The additional loading on U2, which drives the output 
latches, gives additional margin on the hold time. On read 
cycles, WRI_CYC- goes high, and the output latches are 


transparent. This transparency is fine because the SRAM is 
being read. During reads, the address affects only the data- 
hold time, which is relative to the rising edge of the clock and 
which requires no address latching. EDN 
EDN BBS /DI_SIG #1373 
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Pressure gauge responds linearly to altitude 


Bruce C Trump, Burr-Brown Cor, Tucson, AZ 


You can use a common pressure trans- 
ducer as an altimeter if you employ a 
special technique to make the trans- 
ducer respond linearly. If you were to 
simply amplify the output of a pressure 
gauge’s bridge (V, in Fig 1) by a gain of 
32.7 and an offset of 3.2V, such a circuit 
would produce an output of OV at sea 
level and 1V at 10,000 ft. However, this 
simple design would read 38.5 mV (385 
ft), which is too high at 5000 ft. The non- 
linear relationship between atmospher- 
ic pressure and altitude causes the 
error, which peaks at 3.85% of full 
seale. 

You can make the gauge respond lin- 
early to changes in altitude by modu- 
lating the gauge’s excitation current. 
Fig 1 shows a circuit that increases the 
bridge’s excitation as output voltage 
increases. : 

To respond linearly to altitude, the 
excitation current must change approx- 
imately 4% throughout its calibrated 
range for each 1% of midscale nonlin- 
earity. For end-point calibration at sea 
level and at 10,000 ft, the excitation cur- 
rent must change 16.6%. 

V, controls the current source that 
IC, and IC, form in the figure. The 
source provides 1.5-mA bridge excita- 
tion at sea level from the 100-yA cur- 
rent source flowing through the parallel 
combination of R, and R,. Excitation 
increases to 1.75 mA at 10,000 ft as the 
increasing output voltage affects V, via R,. The offsetting 
voltage, V,, is adjustable to correct for bridge offset and to 
compensate for barometric-pressure variations. The lineari- 
ty-correction circuit reduces error to a small fraction of that 
inherent in the gauge’s pressure-vs-altitude relationship. 

You can apply this linearization technique to any sensor 
whose output is ratiometric with an excitation signal. The 
correction introduces a nearly ideal second-order term to the 
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NOTE: 


* PRESSURE GAUGE: 
LUCAS NOVA SENSOR 
NPH-8-100 AH 
1055 MISSION COURT, 
FREMONT, CA 


V/| CONVERTER 


F 
1/2 REF200 
100 pA 


Vo = OV AT SEA LEVEL 
Vo = 1V AT 10,000 FT 


IC; AND IC. ARE 3-OP-AMP-TYPE 
INSTRUMENTATION AMPLIFIERS 


Fig 1—Modulating a pressure-transducer bridge’s excitation current allows you to use a 
common pressure transducer as an altimeter. 


transfer function that can correct the simple bowed response 
common to many transducers. You can modify the circuit for 
sensors that have a negative error at midscale so that the 
excitation decreases as output increases. EDN} 
EDN BBS /DI_SIG #1377 


To Vote For This Design, Circle No. 495 


LOWEST POWER 
SERIAL 12-BIT ADCs DRAW 
10yA AT 5V 


100 Times Lower than the Next Best! 


The MAX186/MAX188 A/D converters sample 8 single-ended or 4 differential inputs with a throughput rate 
as high as 133ksamples/sec. At lower rates, supply current drops below 10uA, including reference current! 
For single-channel applications the MAX187/MAX189 come in space-saving 8-pin packages. 


save Power & Space! 


SUPPLYCURRENT ~ 


+5V 100mA re 2 
TES. 10mA / y-coureron—_/ 


100x LOWER! 
SERIAL OUT 


100uA 


cS 


10pA | [- SAMPLE 
RATE 


= 1 10 100 1k 10k 100k 
CONVERSIONS/sec. 


Choose Your 5V pPower 12-Bit ADC 


Part Output Input Sample Power Call For 

# Format Channels _ Ref Rate Down (max) Pins* Price’ EV Kit: 
MAX186 Serial 8 INT 133ksps 10uA 20 $8.95 MAX186EVSYS 
MAX187 Serial 1 INT 75ksps 10uA 8 $7.45 MAX187EVSYS 
MAX188 Serial 8 EXT 133ksps 10uA 20 $8.45 MAX186EVSYS 
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Notebook power supply has two outputs 


Steven C Hageman, Calex Manufacturing Co Inc, Concord, CA 


The notebook-computer supply in Fig 1 powers the 

_ 5V logic and derives an adjustable —24V supply for 

“ee an LCD’s backplane. The design uses only a high- 
efficiency buck regulator (Si9150) and an 
NMOS/PMOS, dual-power-FET chip set (8i9943), eliminat- 
ing the extra parts required when you implement both sup- 
plies independently. Because of the low on-resistances of the 
dual FETs, this circuit can achieve better than 92% efficien- 
ey at 7.2V input and full-load output (7.6W). 

The 5V supply is a buck regulator; that is, it takes an input 
voltage of 6 to 12V de from 6 NiCd cells and steps it down to 
5V at up to 1.5A. 

A simple circuit fact underlies the adjustable -24V bias 
supply. That is, when the PMOS device is off and the NMOS 
device is on, the voltage across the inductor is the output volt- 
age (5V) plus the NMOS FET’s voltage drop. This voltage is 
constant and is at least first-order independent of the line- 
input voltage. 

A second winding added to the main output’s inductor can 
use this voltage, via a properly selected turns ratio, to charge 
the -24V bulk capacitor to approximately -28V. An LM337L 


1 


1000 pF 220 pF 


6 3 
+ 
image 


SHUTDOWN O 


*= SPRAGUE 195D TANTALUM 
** = ALUMINUM ELECTROLYTIC 


100 pF 


regulator and some resistors implement the adjustable bias 
supply. By adjusting the contrast control, users can vary the 
~24V supply from —-12 to -25V at up to 10 or so milliamps. 

Pulling the shutdown control low places the converter in a 
low-power (less than 450 pA) sleep mode, and the supply can 
fully power up again in less than 60 msec. The sleep mode 
shuts down the power FETs while leaving the $i9150’s inter- 
nal CMOS circuitry active for fast power-up. 

Because the 5V output consumes almost all of the power, 
you should size the 5V winding to use most of the available 
winding area. This constraint leads to a winding configura- 
tion of 

e Philips 1408, 3C8, AL=250 pot core 

e 5V winding: 12 turns of #24 AWG wire 

e 24V winding: 67 turns of #36 AWG wire 
Be sure to follow the polarity dots on the inductor/trans- 
former. The dots on the schematic signify the start of the 
winding. EDN BBS /DI_SIG #1376 EDN 
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Fg 1—This notebook-computer supply provides 5V and an adjustable —24V supply for an LCD’s backplane. The supply uses only a high- 
efficiency buck regulator and an NMOS/PMOS, dual-power-FET chip set. 
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RF TRANSFORMERS 


Over 80 off-the-shelf models... 
3KHz-1500M4H7z from $799 


Having difficulty locating RF or pulse 
transformers with low droop, fast risetime or a 
particular impedance ratio over a specified frequency 
range?....Mini-Circuits offers a solution. 
Choose impedance ratios from 1:1 to 36:1 
connector, TO-, flatpack, surface-mount, or pin 
versions (plastic or metal case built to meet 
MIL-T-21038 and MIL-T-55631 requirements’). 
Coaxial connector models are offered with 50 and 75 
ohm impedance; BNC standard, other types on request. 
Ultra-wideband response achieves low droop and fast "1" 
risetime for pulse applications. Ratings up to 1000M ohms 
insulation resistance and up to 1000V dielectric voltage. For 
wide dynamic range applications involving up to 100mA 
primary current, use the T-H series. Fully detailed data version style X 65 
appear in our 740-pg RF/IF Designer's Handbook. 
Need units in a hurry?...all models are covered by our 
exclusive one-week shipment guarantee. 
Only from Mini-Circuits. 
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Single stage gives logarithmic gain steps 


Allen Windhorn, Reliance Electric, North Mankato, MN 


‘(BBS| | By placing a variable component in the positive 
feedback loop of an op amp, you can vary the gain 

“@em of the stage logarithmically with respect to a lin- 
ear resistance or conductance. Such a stage could 
prove useful, for example, in an audio circuit where you need 
a linear “dB” response. 

To understand how linear components can yield a loga- 
rithmic response, begin with the following ratio of two linear 
terms. The ratio gives a good approximation of an exponen- 
tial function. For instance, for a gain-control term, x, vary- 
ing from 1 to 15, the function 

y=(21.95+38.1693x)/(21.95-x) 
is within 5% of y=e®>** over arange for y of 1 to 10. The ratio 
from discrete step to discrete step is even more accurate, 
exhibiting a variation of less than 0.2% from step to step. 
Designing an op-amp circuit that calculates this ratio is not 
difficult. 

The values for these linear and exponential functions were 
not plucked out of the air. For starters, the formula for the 
exponential constant is In(10)/15=0.1535. 

You can derive values for ranges that suit your application 
by multiplying through the denominator term and solving for 
the coefficients at three convenient values for x. (Using an 
equiripple fitting procedure instead of the following crude 3- 
point fit would yield a more accurate result.) 

To continue the example, 

e?-1535x_(a+bx)/(c-x). 
To find a, b, and ¢, first set x to the most convenient value, 
x=0. Then e°=1=(a+0)/(c+0) simply yields a=c. 

Next, letting x=7.5 for a midrange approximation point 
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Fig 1—The variable resistance in this gain stage’s positive feedback 
loop varies the gain of the stage logarithmically with respect to the 
linear resistance. 
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sets up e2?153575=(a+7.5x)/(a-7.5), which reduces to 
3.1621(a-7.5)=(a+7.5b). Multiplying and combining terms 
gives 2.1621a—7.5b=23.716. Similarly for x=15, 9a—15b=150. 
Solving these two equations for a and b, yields a=21.94 and 
b=3.164. 

The circuits in Fig 1 and Fig 2 have transfer functions that 
correspond to the linear ratio. For example, the gain of 
Fig 1’s circuit is 

A=-(R,R,+R,R,)/(R,R,-R,R,), 
or 
AB=-(BR,-BR,)/(BR,-R.), 
where B=R,/R.,,. 

This last equation has the same 
form as the linear ratio. By 
matching coefficients, you can 
derive values for the circuits’ 
resistors listed in Table 1. You 
can scale your values by any con- 
venient factor. The equation for 
the gain in Fig 2’s circuit is simi- 
lar to that of Fig 1’s but uses con- 
ductance instead of resistance in 
the positive-feedback network. 

If you do not use the extra 
resistors R,, and R,,, the mini- 
mum gain value is fixed for a particular gain range. But by 
adding one of these extra resistors, you may set the minimum 
gain to any value. EDN BBS /DI_SIG #1375 EDN 
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Table 1—Resistor 
values 


100k 
31.6k 
5.76k 
40.2k 
20.0k 
10.0k 
4.99k 

5.0k 
2.32k 


Nei 
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Fig 2—The equation for the gain of this circuit is similar to that of 
Fig 1’s but uses conductance instead of resistance in its positive- 
feedback network. 
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ADC shuts down analog circuitry 


Emmy Denton, National Semiconductor, Santa Clara, CA 


Shutting down circuitry not in use is a 
common method of saving power in 
portable and battery-powered equip- 
ment. Although many ADCs have the 
ability to power down, most other ana- 
log components, such as op amps and 
sensors, do not. The conventional 
approach to shutting down analog sig- 
nal-conditioning circuits is to power 
them using a voltage regulator that has 
shutdown capability, and to control this 
regulator using a dedicated signal line 
from the microcontroller. Often, how 
ever, this additional I/O line isn’t avail- 
able. 

The circuit in Fig 1 uses an alterna- 
tive approach by tying the bandgap 
VexpQUT pin of an ADC to the shut- 
down pin of the voltage regulator. 
When the ADC shuts down, so does the 
regulator and the rest of the analog cir- 
cuitry. Thus, a single command line can 
control power to the ADC and, through 
the ADC, control power to the entire 
data-acquisition subsystem. 

When the ADC is in power-down 
mode, Fig 1’s supply current—includ- 
ing all circuits in the signal-condition- 
ing block—typically drops to 3.4 pA 
(3.5 wA for the ADC and 300 pA for the 
regulator). The ADC requires 55 psec 
to complete a conversion on all four 
inputs. If the ADC samples the analog 
inputs once per second, the average 
current drain will be approximately 
315 pA. EDN 
EDN BBS /DI_SIG #1381 


To Vote For This Design, Circle No. 498 


Fig 1—A single command line from the microcontroller to the ADC shuts down this entire 
data-acquisition subsystem without need of an additional control line. 


Spice model mimics realistic current source 


Ray Kendall, USBI, Huntsville, AL 


Using an ideal Spice current source often results in signifi- 
cant simulation errors, particularly for circuits that include 
fixed-current loads and constant-current sources. When 
using a current source as a load, for example, the ideal source 
in Spice produces whatever voltage is required (positive or 
negative) to produce the specified current, even if the circuit 
doesn’t have power or its output is off. A load resistor is the 
safest alternative for a circuit load, but you'll often have to 


100 = EDN March 3, 1994 


perform several iterations (and put up with a fair amount of 
aggravation) to adjust the load resistor so that the simulation 
produces the exact desired value of load current. 

The subcircuit in Fig 1 and Listing 1 provides a constant- 
current load for any specified value of current and suits any 
application that requires a realistic constant-current source. 
The subcircuit works by automatically adjusting the value of 
the current-controlled voltage source, HL, to produce the 


Choose Raytheon Semiconductor. 
We've combined the video technology 
and innovation that earned TRW an 
Emmy with Raytheon Semiconductor's 
own video design expertise and man- 
ufacturing capacity. That means no 
compromises between leading-edge 
performance and true affordability. 


e got a line 


you've gota head 


Digital video = comb bits Mhz 


With highly-integrated analog and : 
digital circuitry, you get a complete 
solution for all your video needs. 


With just one call, you're set. Because 
for all of today’s exciting applications, 
our full and growing family of video 
ICs gives you better designs at a 


lower cost. 

PART PrRopuct  DEsc. FEATURES 
TMC 22071 NTSC/ 8 10 to 15 
Genlocking PAL bit MSPS/ 
video digitizer sec 


8and10 10to18 


decoders _filter 

TMC 22000 Ce Obit 36 
Digital video YCgCp/ Alpha Mhz 
mixer Cl CGanne'! 

TMC 22x9x  NTSC/ 10 10 to18 
Digital video = PAL bit Mhz 
encoders 


Your design partner for broadcast, 


_video communication, desktop 


video, imaging and display ICs. 


At every step of your design, 
we'll be there with our 
video experience and 

innovation. We'll even 
customize ICs to meet 
your exact need. 


Call now and learn more about our 
advanced family of video products. 


To make amazing headway in video, 
simply call 1-800-722-7074. 


Raytheon Semiconductor Division 
CIRCLE NO. 73 


IF AN INDEPENDENT PERFORMANCE 
STUDY DOESN.T_ CONVINCE YOU, 


14000 


13000 


12000 


11000 


10000 


9000 


8000 


WHYy PAY TWICE AS MUCH 


FOR ONLY HALF THE 
PERFORMANCE? 

An independent research 
laboratory recently compared 
the New GMS YV46 to two 
leading VME SBCs, the 
Motorola MVME167 and the 
Force CPU-40. 

We knew our design was 
superior, but what they 
discovered surprised us. 

Not only did the V46 
outperform the competition in 
all seven individual benchmark 
tests (by 10-50%), the V46 
costs substantially less. 

Take a look at the above table 
to see the pricing of all of the 
boards as tested. 


EDN-DESIGN IDEAS 


desired current through the current-sense source, VL. By 
changing the value of the current source, IX, you can adjust 
the constant current to any desired value. The subcircuit 
uses the exponential function in the Spice diode model to pro- 
duce a smooth, continuous function to limit the voltage pro- 
duced by HL to a positive value. Unlike the ideal constant- 
current source, this subcircuit will not produce a negative 
voltage and, thus, will not continue to draw current when the 
circuit’s supply voltage drops to zero or less. 

Simulations using PSpice verified the subcircuit’s opera- 
tion, but the subcircuit will work with all Spice-compatible 
simulators. The subcircuit’s design helps to minimize con- 
vergence problems and computation times. The selected sub- 
circuit parameters produce accurate currents of <1 mA to 
several amps. You can accurately simulate smaller currents 
by increasing the gain value. EDN 
EDN BBS /DI_SIG #1382 
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ENCE WILL. 


EXPANDABLE AS YOUR NEEDS CHANGE. 

Only the GMS V46 offers up to 32MB of 
DRAM, 4MB EPROM, 512K SRAM and 8 serial 
ports standard, all for about half the cost of a 
similarly configured MVME167 or CPU-40. 

With the addition of the New GMS Super VGA 
controller, the V46 can become a single-slot, real- 
time embedded workstation with simultaneous 
support for CRTs and LCDs. 

And, the V46 is 100% CMOS. 

SEE FOR YOURSELF. 

When it comes time to choose an embedded 
computer for your application, call (909) 980-4VME 
for a complete competitive analysis. We're proud of 
the V46's performance and we think you will also 


. be impressed. 

_ Asa matter of fact, we're so sure you'll agree that 
the new GMS V46 provides the highest- 
performance and the lowest cost, we'll send you 
one FREE to evaluate for 30 days. 


A BGENERAL MiICAG SYSTEMS 


/ P.O. Box 3689 @ 8358 Maple PI., Rancho Cucamonga, CA 91730 


BLE OPTIONS: 


Please call me, Circle No. 124 Send more information, Circle No. 125 


CPU Pad is an easy 


to use thermally conductive, 
electrically insulating, double coated tape used to mount a heat 
sink on top of a heat generating component such as the central 
processing unit on a PC board. CPU Pad bonds the sink to the 
PGA with light mounting pressure, replacing clips and 
thermal compound. Thermal impedance is 0.34 °C/in’ Watt. 


For a complete Sil-Pad Design Guide Call Toll Free: 1-(800) 347-4572. 


THE 


BERGOUIST 


COMPAN Y 
5300 Edina Industrial Blvd., Minneapolis, MN ¢ Tel: (612) 835-2322 ¢ Fax: (612) 835-4156 
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Listing 1—Constant-current 
subcircuit 


SSUBCKT ILOAD 1 2 
D3 DzZ 

Hi. 64 -Vp4 

VE 4: 20 

DD 100 DX 

HD 1011 POLY(2) VL VX 0 1MEG -1MEG 
VD 0 110 

VX 200 0 

IX O 20 10m ; Desired current 
MODEL DZ D(IS=1E-9 RS=1m) 
MODEL DX D(IS=1E-15) 
.ENDS 


A* (I (VL) -I (VX)) 


NOTES: 


IX = DESIRED CURRENT 
A = GAIN (1 MEG USED) 
IN+ = NODE 1 
IN- = NODE 2 


Fig 1—This subcircuit automatically adjusts the value of the current- 
controlled voltage source, HL, to produce the desired current through 
the current-sense source, VL. 


Less buck for the bang 


Motorola introduces new, lower Pressure Sensor 


We’ve made a New Year’s 
Resolution for 1994 to get your sensor 
business, and to help kick it off we’re 
offering many of our high-quality, 
high-performance Pressure Sensors at 
new, lower prices! 


Check Out These Lower Prices 


Would you believe an 
uncompensated sensor for under 
$5.00; a new high impedance, 
temperature compensated sensor for 
under $9.00; a signal conditioned 
sensor for under $10; and a 
temperature sensor for under 14¢ — 
each in a quantity of 5K? Well, believe 
it! And these are just four examples of 
the new pricing structure’. 


A Wide Range of Sensors 


Motorola’s large portfolio of silicon 
Pressure Sensors includes devices for 
differential, absolute or gauge 
pressure measurements. They are 
available as the basic sensing element, 
with temperature compensation and 
calibration, or with full signal 
conditioning circuitry included to 
interface directly to A to D 
microprocessor or microcontroller- 
based systems. 


Thanks to their patented strain 
gauge design, the higher sensitivity 
and excellent long-term repeatability 
of some of our newest units makes 
them ideally suitable for such 
applications as altimeters, pneumatic 
controls and robotics, liquid level 
measurement, manifold vacuum 
control, and HVAC systems. 


Contacting Us Now Makes Sense! 


Motorola Pressure Sensors have 
always given lots of bang for the buck, 
and now you can get this bang for 
even fewer bucks. For the latest 
pricing information, contact your local 
sales office. For technical information 


pricing for the New Year! 


on Motorola’s complete family of 
Pressure Sensors, including our 
MPX5000 series, request our Pressure 
Sensor Data Book #DL200/D Rev. 1 
by completing and returning the 
coupon below, or by writing Motorola 
Ltd., European Literature Centre, 88 
Tanners Drive, Blakelands, Milton 
Keynes MK14-5BP, United Kingdom. 


*Pricing is in US dollars for US delivery only. 


(AA) MOTOROLA 


Motorola and (Sy are registered trademarks of Motorola Inc. 


Be ence oe See OE eee ES Re Re re ee ee ee ee ae ee ee Se ee Se et ee ee 


MK14-5BP, United Kingdom 


Name 


To: Motorola Ltd., European Literature Centre, 88 Tanners Drive, Blakelands, Milton Keynes 


Please send me Pressure Sensor Data Book #DL200D, Rev. 1. 
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In Crystals and Oscillators. 


Value means helping you stay 
on budget. You can be confident you'll 
satisfy all specs, including cost. 
With Ecliptek crystals and oscillators. 


Plus uncompromising quality 
standards for performance and a wide 
selection for flexibility. All 
backed by quick delivery. 


We put crystals and oscillators in a 
whole new light. See EEM 1993/94 for 
technical details. Or call 714-433-1200. 


ECLIPTEK 


eee CC OPOATION 


The Crystal and Oscillator Specialists 
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Software Shorts 


FPGA utility converts report 
file to OrCAD library part 


Clive Bolton and Jean Coté, Bolton Engineering Inc 
Melrose, MA 


The SymorCAD utility in the compressed, concatenated ZIP- 
file attached to EDN BBS /DI_SIG #1378 accepts the output 
of Xilinx’s FPGA fitter (APR or PPR) and creates an OrCAD 
library part complete with power and configuration pins. The 
ZIPfile contains source, executables, and examples that you 
can convert to FPGAs other than Xilinx’s XC3000 and 
XC4000 series. 
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GAL20V8 sparks wait states 
for TMS320€25 DSP wP 


Jerzy R Chrzaszcz, Warsaw University of gage tis 
Warsaw, Poland 


The PLD specification attached to EDN BBS /DI_SIG #1379 
contains a GAL20V8 specification that provides presettable 
wait states for program memory, local and global data mem- 


| ory, and I/O devices, as well as a clock for the TMS320C25’s 


serial port. 
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Clear-speech algorithm 


uses sigma-delta modulation 
Micheal Ellis, US Army Engineers, Vicksburg, MS 


The sigma-delta modulation technique in the compressed 
Z\Pfile attached to EDN BBS /DI_SIG #1356 generates clear- 
sounding audio from a PC’s speaker. The material includes 
source, executable, and examples. 
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These Software Shorts listings are too long to reproduce 
here. You can obtain the listings from the Design Idea 
Special Interest Group on EDN’s bulletin-board system 
(BBS): (617) 558-4241, 300/1200/2400 8,N,1. From Main 
Menu, enter ss/DI_SIG, then rknnnnz, where nnnnz is the 
file referenced above. 


How to use our bulletin board 


w This icon identifies those Design Ideas that have 
-computer-readable material posted on EDN’s 
bulletin- -board system (BBS). Call our free BBS 
pat (617) 558-4241 (300/1200/2400 8,N,1). Not 
every Design Idea has downloadable material, but each 
one does have a BBS number printed at the end of it. If 
you’d like to comment on any Design Idea, include the 
number in the subject field of your message. 


: Disassemble 
‘in-line 
assembler. 
Window. 


PUSH OH | 


GER 7DS50 GeEso 
BEG? A555 165 
OPS? §DS? 5797 
HESS G45 1bsh & 
FIFE EGDS Fabs 
i SDE EOFS £976 


Duh 
BOHR: 
DOT 


Register 
Window 


Data_~ 
Window 


Shadow RAM 
shows data - 
_ changes in 
real-time 


for high level 
variables 


Source 
Window 


Call Stack 
Window 


cate 4g" 


Inspect 


Context sensitive help line 


FEATURES: 


Trace Buffer Window 


Support for 80C196: KR/Q/T/C/D, JR/Q, NQ/T & more. 


Real-time emulation at maximum chip speeds. 
Use of bond-out chips for accurate emulation. 
Hosted on PC's and workstations. 

High Level support for popular C-compilers. 
Unlimited hardware breakpoints. 

Break in real-time on Internal Access, both on data 
value and address. 

* Trace board up to 512K deep, 104 bits wide, with 40 
bit timestamp. Triggering and filtering with full 
instruction queue decoding. 

* Memory contents shown during real-time emuiasar 
(Shadow RAM). 

° Code Coverage and Program Performance Analysis. 

* CCB's controlled from user interface. (Wait states, 
timing mode, bus width and more.) 
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Window | 


Also supported: 


8051 68HC11 


68HC16 683xx 


To learn more, please call (408) 866-1820 for a FREE 
Demo Disk. For more information via your Fax, call our 
24-hour Information Center at (408) 378-2912. 


51 E. Campbell Avenue 
Campbell, CA 95008-2053 
Fax. (408) 378-7869 

Tel. (408) 866-1 820 


Argentina 1 312-1079, Australia (02) 654 1873, Austria 0277 20-0, Benelux (01858) 16133, 
Brazil (011)-458-8755, Canada 1-514-689-5889, Czechoslovakia 0202-2683, Denmark 43 44 
60 10, Finland 90-4526-21, France (1) 69 41 28 01, Germany 49-7043-40247, Great Britain 
0962-733140, Greece 1-924 20 72, India (0212) 422164, Israel (03) 491202, Italy (011) 
437 15 51, Korea (02) 784-7841, New Zealand 09-3092464, Norway 22-67 40 20, 
Portugal 01-80 95 18, Romania 961-30078, Singapore 749-0870, S. Africa (021) 23-4943, 
Spain (93) 276 22 69, Sweden 040-92 24 25, Switzerland 01-740 41 05, Taiwan 02 7640215, 
Thailand (02) 281-9596. 
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RELAYS ARE LIKE OYSTERS, YOU'VE GOT 10 LOOK 
BENEATH THE SURFAGE TO FIND THEIR REAL VALUE. 


Think if you’ve seen one relay and you’ve seen them all? Take a closer look at 

Omron relays, and you'll find real value. The bottom line value of Omron’s supenor 

_ technology coupled with some of the most extensive customer support Services in 

~ the business. Find, for instance, our new G6R and you'll discover a relay twice as 

small as previous models. One that allows for smaller circuit board requirements, leading to 

smaller products, and the kind of treasure that ultimately returns lower product costs. 'The CG6bR 

also meets or exceeds all major international standards. But the real value of Omron is our 

extensive customer support services. Real treasures like: Designed-in features to meet your 

requirements, Quality testing and custom stocking programs. Benefits 

that give tremendous value by OM ROM reducing your application design 

and administrative costs. So if you e think all relays are created equal, 
take a closer look at Omron. WE HAVE THE FUTURE IN CONTROL. Call us at 1-800-62-OMRON. 
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Ratio detection precisely 


characterizes signals’ 


amplitude and frequency 


Robert H McEachern, Consultant 


Straightforward models of how humans per- 
ceive sound and color lead to amazingly sim- 
ple techniques that use Gaussian filters and 
ratio detectors to extract signals’ information 
content. 


The fast Fourier transform (FFT) is a well-known technique 
for estimating the frequency and amplitude of discrete tones 
within a signal’s power spectrum. What is not so well known 
is that often, a simple modification of this technique can 
increase the accuracy of the frequency and amplitude esti- 
mates by several orders of magnitude. This modified tech- 
nique, which involves a form of FM demodulation known as 
ratio detection, seems to be the basis for our visual and 
acoustic perceptions of color and pitch. 


Ratio-detecting filter banks 

In his classic paper on using windows in Fourier Analysis (Ref 
1), Frederic J Harris notes that Gaussian windows have the min- 
imum possible time-bandwidth product, at least until the win- 
dows are truncated to a finite length. This property makes 
Gaussian windows a good choice for spectral analysis. However, 
Gaussian windows possess another property that suits them 
even better for signal analysis—you can use them to construct 
ideal ratio detectors for performing modulation analysis. 

When you pass a sinusoidal signal of amplitude A and fre- 
quency f through a pair of Gaussian bandpass filters, each fil- 
ter’s output is an attenuated copy of the signal. The ampli- 
tudes a(f) and b(f) are Gaussian functions of frequency: 


a(fy=Ae4f)2/cAf?, 
b(f)=Ae“N+D4f)2/e Af. 
mrneue eisa constant, and ” stands for the Nth filter in a set 


article are available on EDN’s computer bul- 
ne (617) 558-4241 with modem settings 


Access /freeware SIG and oy {rlead 
st arch for “MS #7117 


of evenly spaced filters, such as those created by a Gaussian- 
windowed FFT. (Recall that the Fourier transform of a 
Gaussian function of time is a Gaussian function of frequen- 
cy, So using a Gaussian window with an FFT amounts to cre- 
ating a filter bank in which each filter’s response is a Gauss- 
ian function of frequency.) If no other signal is present within 
the passbands of a pair of these filters and the signal fre- _ 
quency varies slowly enough, you can use the filters’ output 
amplitudes to accurately determine the input signal’s instan- 
taneous frequency. Taking the natural logarithm of the ratio 
a(f)/b(f) yields: 


e(In(a(f)/b(f)))=—-((f#-N Af)?/Af?) + ((f£-CN +1) Af)?/Af?). 
Expanding the numerator and solving for f yields: 
f=NAf+Af/2—-(Af/2)c(In(a(f))-In(b(f))). 


This equation says that a tone’s frequency—if it varies 
slowly—is a simple function of the difference between the 
logarithms of successive filter pairs’ (FFT bins’) output 
amplitudes. Fig 1 shows how these ratio detectors yield mul- 
tiple, accurate estimates of signal frequencies and ampli- 
tudes. As you can see, when there is little noise or interfer- 
ence from other signals, you can determine the frequencies 
of tones within a tiny fraction of the FFT bins’ frequency 
spacing. 

To create the figure, a digital signal generator produced 64 
samples of a signal comprising the sum of three sinusoids. 
For the sake of comparison, the two closely spaced tones had 
the same amplitudes and frequencies as those Harris uses to 
test the responses of various window functions. Windowing 
these samples with a Gaussian function and using a 64-point, 
real FFT produced the 33-point power spectrum shown. 
Since the Fourier transform of a Gaussian function of time is 
a Gaussian function of frequency, the Gaussian-windowed 
FFT acts as a filter bank comprising 33 Gaussian bandpass 
filters. Each consecutive pair of filter power estimates forms 
a ratio detector. The 32 resulting ratio detectors yield the 
frequencies and amplitudes shown. Listing 1 contains a short 
computer program that performs the operations described. 
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RATIO DETECTION FOR SIGNAL CHARACTERIZATION 


A recently developed theory of sensory perception (Ref 
2) proposes this technique as the basis for our perception 
of color and the reason that colors mix in the way they do. 
By forming ratio detectors (log-amplitude-detected band- 
pass filters) from the retina’s three types of visual-recep- 
tor cells (cone cells), the visual system effectively mea- 
sures the instantaneous frequencies of light entering the 
eye. When two frequencies, such as those of red and green 
light, are present simultaneously, we perceive yellow 
because the ratio of the amplitudes produced when red and 
green light are present together is identical to that pro- 
duced by yellow light alone. A modification of this mecha- 
nism also appears to be responsible for our perception of 
sounds (Ref 3). 


Speech analysis 

If you change variables (from frequency to the log of a 
frequency ratio), the equations above also describe a ratio 
detector. However, instead of computing frequency, this 
detector directly computes the logarithms of instanta- 
neous-frequency ratios. It does this from differences in the 
log-detected output amplitudes of a pair of constant-Q fil- 
ters. These filters have bandwidths proportional to their 
center frequencies. The fact that you can use ratio detectors 
and constant-Q filters seems to explain our logarithmic per- 
ception of sound frequencies and the well-known constant- 
Q characteristic of the auditory system at frequencies above 
about 500 Hz. 

Below 500 Hz, the filter bandwidths within the auditory 
system appear to be approximately constant. If the con- 
stant-Q characteristic were continued to these low frequen- 
cies, the filters would become too narrow to measure the 
slow frequency modulations of speech harmonics. You can 
see this by considering Carson’s rule-of-thumb relationship 
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Ratio Detector Number (FFT bin) 


Datalil= 1.00*cos¢ 
Datali 1+=0.01*cos¢ 


Datalil*=Windowlil; 


contained in a signal synthesized by summing three sine waves. 
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Fig 1—Ratio detectors yield multiple, accurate estimates of the frequencies and amplitudes 


for the bandwidth of a frequency-modulated signal (Ref 4): 
B=2Af+2M, 


where B is the bandwidth of the transmitted signal, Af is the 
frequency deviation, and M is the bandwidth of the modulat- 
ing waveform. 

For frequency-modulated harmonics, such as those in 
speech, the first term on the right side depends on the har- 
monic number and the pitch; higher harmonics and higher 
pitched voices possess larger frequency deviations than low 
ones. Indeed, the Nth harmonic’s frequency deviation is pre- 
cisely equal to N times the fundamental’s frequency devia- 
tion. On the other hand, the second term depends on how fast 
people talk (modulate the pitch) and the frequency spacing 
between harmonics. This spacing determines the maximum 
filter bandwidth that is possible without mutual interference 
from adjacent harmonics. Thus, for a receiving system 
designed to characterize the frequency modulation of indi- 
vidual harmonics, the first term dictates the bandwidths at 
high frequencies. At low frequencies, the bandwidths asymp- 
totically approach the lower limit given by the second term. 
This yields the same peculiar bandwidth-vs-frequency char- 
acteristic as that in the cochlea of the ear. 

A simple modification of the constant-Q filter bank pro- 
duces a ratio-detecting filter bank whose bandwidths match 
those within the ear. 


Frequency-diversity signaling 

For true harmonic components, such as those found in 
speech, the information content of each harmonic’s instanta- 
neous frequency is identical to the information content of the 
fundamental. Simultaneously transmitting the same infor- 
mation at several frequencies, called frequency-diversity sig- 
naling, ensures that the needed information is received, even 

, when noise or destructive interference 
in the environment filters out some fre- 
quencies or obliterates others. 

Even if the fundamental’s instanta- 
neous frequency varies as a function of 
time, f(t), the log of the Nth harmonic’s 
instantaneous frequency is simply 
In(N)+In(f(t)). If you were to graph the 
log of each harmonic’s instantaneous 
frequency vs time, the curves would all 
look identical except for a vertical off- 
set. Indeed, if you were to subtract the 
center frequency from each harmonic 
(actually, if you just didn’t add it in), 
you would obtain identical functions. 
Other things being equal, the output 
from this operation is independent of 
the pitch. That is one of the main rea- 
sons why you can easily recognize the 
same word spoken by speakers who 
have different-pitched voices. 

Since the FM information content of 
all of the harmonics is identical, the 
auditory system can estimate the sig- 
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* “Support for 80C186/8/XL/EA/EB/EC, V40/50, 8086/8. | 
* Full Speed Emulation up to 30MHz. Assembler and High-Level-Language files are supported _ 


* 1 MBytes of Zero Wait-State Mapped Memory. by DS-186: Borland C++, Turbo C++, Turbo C, Microsoft 
© 8K Frames Dynamic Trace Butter. C, Microsoft C++, Intel C-86, Intel PLM-86 and more. 


DS-186 also accepts files generated by Turbo 


* 1M Qualified Hardware Breakpoints. Assembler, Microsoft Assembler and ASM86. The system 
* 115 KBaud RS-232C Communication Link. uses standard microprocessors for hardware and. 
¢ Paradigm DEBUG and LOCATE Software. software emulation. The selection of a different 
: microprcessor is made by replacing the microprocessor 
Support for Borland, Microsoft and intel Compilers. in the adapter or changing the adapter. The system runs 
* Full C, Pascal and Assembler Expression Evaluation. at the frequency of the crystal on the adapter or from the 
* Full Support for C++. clock source supplied by the user hardware. | 
A Complete Line of 7 Edgestone Ct. Florissant, MO 63033 U.S.A. 
Development Boards, CEIBO 


Programmers and For more information, Toll free (U.S.A. and Canada): 1-800-833 4084 
In-Circuit Emulators. contact us today: Tel: 314-830 4084, Fax: 314-830 4083 


Ceibo offers a broad line of 
dedicated Development Tools 
for emulating different Micro- 
controllers and including all the 
necessary elements to design 
and debug your embedded 
system. Among these tools are 
DB-501, DS-750 and DS-752. 


Ceibo MP-51 is a high-quality Microcontroller, Flash 
Memory, EPROM and PLD Programmer dedicated 
to all the microcontrollers belonging to the 8051 
family, 24 to 32-pin EPROMs, high-density PLDs 
and PSD devices. MP-51 allows to enable or disable 
the PLD or Microcontroller security capabilities and 
handles Lock Bits and Encryption Table available in 
several Microcontrollers. MP-51 loads different file 
formats: Intel Hex, Intel OMF, Binary, Motorola 
S-records, etc. Adapters are available for all the 
possible packages, such as DIP, LCC, PLCC, SO, 
and QFP. 


Ceibo/Philips DB-51 is asystem 
design board dedicated to the 
80C51 microcontrollers and 
derivatives. The — software 
supplied with DB-51 includes 
Source Level Debugger for 
Assembler, PLM and C, 
Performance Analyzer, On-line 
Assembler and Disassembler, 
Software Trace, Conditional 
Breakpoints and many other 
features. DB-51 provides 32K of 
user code memory and has a 
special wire-wrap area for 


prototyping. 


A Complete Line of Development Boards, Programmers and In-Circuit Emulators 


CEIBO USA 
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Our Power Module is Dual... 
theirs is only single output! 


Patent Pending 


The availability of DUAL ISOLATED OUTPUTS creates cost and space savings 
in many applications. | 


Fully safeguarded for over voltage, over temperature and continuous short 
circuit protection, these FIXED Hi-Frequency units minimize technical problems. 


With output voltages from 3.3VDC to 100VDC, four distinct input ranges and the 
choice of single or dual outputs plus the capability of Parallel Operation, as 
standard features, your circuit designs can be optimized. i | | 


Assembled in the U.S.A. with PICO quality components, these hi density units 
allow the most stringent mechanical, electrical and environmental requirements. — 


FAX or call today for immediate engineering assistance, product information or FREE catalog. 


A a | ee Call Toll Free | 
[CO Electronics,inc. 800-431-1064 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 in New York Phone 914-699-5514 


FAX 914-699-5565 
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RATIO DETECTION FOR SIGNAL CHARACTERIZATION 


nal’s frequency-modulation content 
by taking a weighted average of the 
harmonics. In a weighting scheme 
optimized to suppress additive 
white Gaussian noise, the weight- 
ing of each harmonic is a function of 
each harmonic’s S/N ratio. If you 
design the filter bank so that the fil- 
ters to be combined are spaced at 
precise harmonic-frequency inter- 
vals, you can easily make the 
weighting self-normalizing. 

In this case, all of the harmonics’ 
amplitude ratios, a(f)/b(f), are iden- 
tical. Hence, to use the ratios to 
compute each harmonic’s frequen- 
cy, you need only sum all of the 
amplitudes from the upper (b) or 
lower (a) filters of each detector’s 
filter pair. Each term in the two 
sums is thus automatically propor- 
tional to the amplitude of the 
respective harmonic (or the power, 
if you use the sums of the ampli- 
tudes squared). Furthermore, be- 
cause the noise power is propor- 
tional to each filter’s bandwidth, 
weighting each term in the two 
sums by the respective filter’s bandwidth effectively weights 
by the S/N ratio. Then, computing the frequency via ratio 
detection from the two weighted composite amplitudes yields 
a weighted-frequency estimate of the fundamental. Since the 
noise power density and the harmonics’ relative power levels 
cancel out when you take the ratio, you can perform optimal 
weighting in this way without knowing the noise power den- 
sity or the harmonic power. 


Picking information out of babble 

You can also extend this technique to separate inter- 
leaved harmonics from several simultaneous speakers. 
Because the system can determine precise harmonic rela- 
tionships between signal components, it can recognize and 
filter out interfering signals. Collapsing the multiple har- 
monics into a single FM-vs-time waveform and log-encod- 
ing the FM and AM from the individual harmonics also 
illustrates how you can obtain the large data-compression 
factors long known to be theoretically possible with speech. 
The extracted AM and FM waveforms have bandwidths 
that are orders of magnitude smaller than that of the 
speech waveform itself, so you can encode them with far 
fewer bits. 

Changes in amplitude and pitch do not affect the log- 
encoded AM and FM, and thus log encoding is a significant 
step toward speaker-independent speech analysis. Moreover, 
because the modulation is the only part of a signal that car- 
ries information, characterizing just the modulation pre- 
serves all of the information. 

You can find additional details on these processes in Ref 2, 
which describes the functioning and evolution of the brain as 
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a sensory-signal processor, and in the US Patent disclosure 
for the speech-processing techniques described in Ref 5. 
EDN 
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Introducing a fleet of high-speed, 0.5um 
or 0.8um, three-layer metal ASICs 
designed to meet a range of voltage 
needs. Our ultra high- 
density 0.5um MSMIOR Sea of Gates 
offers over half a million gates for 
low-power portable and workstation 
applications. For mixed 3V/5V applica- 


tions, choose our MSM33S 0.8um SOGs. 


MSMIOR 


MSM33S 


MSM92S 


Need cell-based macrocell technology at 
3 or 5 Volts? Try our 0.8um MSM92S. 

OKI offers clock tree 
macrocells with < 0.5 ns clock skew and 
99% fault coverage using scan-path design 
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Simulation programs iron out 
transmission-line effects 


Carol J Steinberg and lan M Wilson, MicroSim Corp 


Before you cast your high-speed-circuit 
design in concrete, submit it to a simulation 
program for scrutiny. These programs can 
identify reflection noise on traces, as well as 
crosstalk between traces, and can verify 
whether logic levels remain within noise 
margins. 


Your pe board’s stubs, variable trace widths, vias, and IC 
packaging can affect the characteristic impedance of traces 
on the board. The effects can generate reflective noise on the 
traces. On traces where the edge speed is much slower than 
the trace’s propagation delay, you won’t observe reflective 
noise. But, fast edge speeds cause pc-board (PCB) traces to 
exhibit transmission-line effects, so that you can observe 
reflective noise on relatively short trace lengths (Fig 1). 

Minimize transmission-line reflections by making trade- 
offs in a trace’s termination strategy, layout of trace connec- 
tions, and selective use of logic families. Termination strate- 
gies commonly employed in transmission lines include series 
resistance, split resistance (Thevenin equivalent impedance), 
and ac coupling (Fig 2). Logic families having clamping 
diodes are also useful for controlling the amount of over- and 
undershoot of reflections on the trace. 

A layout strategy that favors daisy-chained connections on 
a trace over the use of stubs can also reduce the effect of 
reflections. Stubs introduce a spike corresponding to twice 
the delay of the stub, which travels along the tapped prima- 
ry trace in two directions. Though daisy chains are also sub- 
ject to line reflections, the impedance changes are smaller 
than those experienced with stub connections. In addition, 
driver and line mismatches can cause additional reflections. 


Crosstalk compromises reliability 

Crosstalk, another transmission-line effect that can 
severely degrade signal integrity, arises when two or more 
sufficiently long board traces run in parallel and couple sig- 


nals mutually between them. When a signal edge propagates 
along one of the coupled lines, the edge induces a signal that 
travels in both directions on the other line (Fig 3). Energy 
traveling in the same direction as the coupling edge is called 
forward crosstalk and manifests as a spike in the coupled 
path. Energy traveling in the opposite direction is called 
backward crosstalk and forms a broad pulse in the coupled 
path. 

Detailed characteristics of the crosstalk components 
depend on the mutual inductance and capacitance between 
traces. The characteristic impedance of the lines, their 
length, the rise time and duration of the coupling signal, and | 
line termination all affect the amount of crosstalk. You can 
control crosstalk by minimizing the degree of parallelism of 
the two traces on the PCB and lowering the trace character- 
istic impedance. Using a logic family that minimizes edge 
speeds also minimizes crosstalk. 


Fig 1—Impedance mismatches among a device driving a transmis- 
sion line, the line itself, and the final termination can result in large 
reflections on the line. 
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TRANSMISSION-LINE SIMULATION 


Each logic family has a high- and low-voltage range, with- 
in which logic 1 and 0 states are guaranteed (Fig 4). Voltages 
between the minimum input high (V,,,) level and the maxi- 
mum input low (V,,) level produce an unknown logic output 
state. To guarantee that an input signal doesn’t wander into 
this indeterminate region, each logic family maintains a 
high- and low-level noise margin. The respective noise mar- 
gins specify a minimum output high (V,,,) and a maximum 
output low (V,,) level to which a signal must adhere to avoid 
excursion into the indeterminate region. 

All signals that reflective and crosstalk noise degrades 
along the propagation path must stay within the respective 
noise-margin constraints. Noise budgeting requires that you 
first identify and quantify the significant noise contributor 
early in the design cycle. You should adjust the design to min- 
imize the major contributing effects and thereby maintain 
adequate noise margins. 

Simulation can ease the development of a reliable design 
before production in two ways: It can pinpoint areas in the 
physical board layout that are prone to signal degradation; 
and it provides an easy means to run successive analysis of 
design alternatives. Each iteration allows you to quantify the 
noise sources and compare total noise between iterations 
with allotted noise budgets. Because most noise sources are 
random and independent, you can calculate the total noise 
using’ a statistical root-sum-square (RSS) calculation: 


TERMINATION STRATEGIES 


SPLIT 
RESISTANCE 


SERIES Ac 
RESISTANCE | COUPLING 


Fig 2—Termination techniques help to control reflections. The opti- 
mum strategy is a trade-off among effective line impedance, addi- 
tional load to the line, board space, and cost. 


BACKWARD (NEAR END) CROSSTALK 
F (INPUT VOLTAGE) 


af Ne 


FORWARD (FAR END) CROSSTALK 
F (RISE TIME, PROPAGATION DELAY, 
INPUT VOLTAGE) 


2 a 


Fig 3—A signal edge propagating along a transmission line can 
induce electrical signals on a parallel line. Energy travels in both 
directions, giving rise to forward and backward crosstalk. 
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Table 1—Noise analysis of 
initial PRBS layout 


Strobe noise 
(mV) 


Clock noise 


AS noise margin (mV) 


High level (500 mV) 


Low level (800 mV) 


Table 2—Noise analysis of 
improved PRBS layout 


Strobe noise 
(mV) 


Clock noise 
AS noise margin (mV) 
High level (500 mV) 


Low level (300 mV) 


Vasa VV 2+V 24.4 V,2. 


In this equation, each V, is an uncorrelated noise source. 
Highly correlated noise should be summed together and then 
applied to the RSS equation as a single term. 


An example displays simulation power 

To illustrate how software simulation can ease some real- 
world transmission-line concerns, consider a design example. 
Refer to Fig 5 for a pseudorandom-bit-sequence (PRBS) gen- 
erator and its initial layout. The PRBS employs 7400 family 
Advanced Shottky (AS) logic circuits and operates at 50 
MHz. The board-layout traces are 10 mils wide. The feedback 
and strobe trace run in parallel for over 5 in. and are 25 mils 
apart. The clock trace is more than 4 in. long. All traces are 
on a layer that is 30 mils above a ground plane on a PCB hav- 
ing a dielectric constant of 4.6. 

The AS logic family exhibits edge speeds of approximate- 


NOISE BUDGET FOR AS LOGIC FAMILY 
(NOT TO SCALE) 


GUARANTEED 
LOGIC 1 STATE 


GUARANTEED 
LOGIC 0 STATE 


Fig 4—Noise contributions resulting from reflections and crosstalk 
reduce the high- and low-level noise margins that characterize a par- 
ticular logic family. 
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ly 0.6 nsec. Because of the edge speed, board traces over 2 in. 
long are susceptible to transmission-line effects. Therefore, 
it’s desirable to extract and simulate the long traces in the 
layout. We entered the PRBS schematic into Schematics, an 
integrated feature of MicroSim’s Design Center, to generate 
a netlist for input to PADS or another board-layout package. 
Then Polaris extracted transmission-line effects for all of the 
traces on the PCB. PSpice simulated the design with para- 


sitics added to the selected nets, and Probe viewed the wave- 
form results. 

Because simulation time increases as you model more 
traces as transmission lines, only model the signals that are 
predictable noise contributors. Fig 6 shows a partial list of 
the transmission-line characteristics for the signals Polaris 
extracted. The feedback and strobe lines exhibit high rms 
coupling terms (0.402 and 0.295, respectively), which pre- 
dicts the potential for significant crosstalk. Analysis deter- 
mines that the total distributed inductance of the clock sig- 
nal line (not shown on the display) is 73.5 nH, and distributed 
capacitance is 5 pF. You can use these figures to compute the 
characteristic impedance and delay to provide insight into 
the susceptibility of this signal line to reflective noise. Com- 
pute the characteristic impedance and delay for the clock sig- 


nal using 
Z =VL/C 
‘TG: 


The impedance calculates to 1210; the delay calculates to 
0.6 nsec. Because the output impedance of an AS output 
stage is approximately 100, there is a considerable mismatch 
between the line impedance of 1210, which generates large 
reflections. An AS input stage presents a complex nonlinear 
load. However, beyond the switching region, the input imped- 
ance is 10 kQ or greater. The high impedance means that 
stubs and daisy-chain tap points only slightly load the trans- 
mission line. | 

As a result of the Polaris analysis, we only simulated the 
feedback, strobe, and clock lines for transmission-line analy- 
sis. Polaris updated the PRBS netlist with transmission-line 
models and parasitics for these susceptible signal lines. Fig 
7 shows the waveform results of a PSpice simulation of the 
updated netlist using a transient analysis of 140-nsec dura- 
tion. The waveforms show crosstalk in the strobe signal, and 
significant overshoot, undershoot, and ringing in the clock 
signal due to reflections. 

The details of these waveforms depend on a number of 
contributing factors, such as line widths and separations, 
rise and fall times, capacitive loads, etc. Because you 
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TRANSMISSION-LINE SIMULATION 


often can estimate only these 
parameters, the size of the effects 
you predict are subject to error. 
Thus, only use them as guide- 
lines. After a signal transition, 
measure the individual high- and 
low-level noise contributions 
using 


O2E-001 
2. 95E-001 


6. 198-062 
4, 158-662 


V noise (2) (max peak-to-trough $. 808-002 


amplitude). 


Table 1 shows calculation results 
for the clock and strobe signals; the 
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6. 00E~012 
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results exceed the clock-line high- Fig 6—For a given layout geometry, Polaris extracts the parasitics, which can be analyzed for 
re 


and low-level noise margins. The 
strobe line high-level noise margin 
effectively reduces by 44%. 

Fig 8 shows the clock and strobe signal lines after alter- 
ing the circuit. To alter the circuit, we terminated the clock 
line using a 33 series resistor at the output of the clock 
driver. Also, we routed the strobe line 25 mils farther away 
from the feedback signal. The corresponding noise margins 
appear in Table 2. The noise margins show significant 
reductions in all of the noise contributions. The updated 
PRBS design operates comfortably within the AS logic- 
family’s noise margin. 

Because it’s costly to find and to repair PCB problems 
after fabricating a board, make an effort to detect and 
minimize transmission-line effects before production. 
Essential are design packages that support software sim- 
ulation of board parasitics; these packages offer methods 
for iterative postlayout analysis of design alternatives. 
The packages can streamline schematic entry, board lay- 
out, parasitic extraction and simulation. The packages also 
provide accurate assessment of real circuit behavior by 
simulating the parasitic effects of the complete circuit 
design. EDN 
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Fig 7—Simulation of the initial PRBS layout, including parasitics, 
indicates significant noise on clock and strobe lines. Measured high- 
and low-level noise contributions on the clock line exceed the AS 
family’s noise margin. 
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Fig 8—To minimize reflections, the improved PRBS design termi- 
nates the clock line and, to minimize coupling, it reroutes the strobe 
line relative to the feedback line. As a result, total noise contribu- 
tions fall within AS family noise margins. 


Is there an easier way to disconnect 
your power amplifier from its load? 


Yes, with the TLE2301. 


The industry's first 3-state power op amp. 


With the new TLE2301 power op amp 
from Texas Instruments, you no longer 
need those external power MOSFETs. 
The TLE2301 is the industry’s first 
wide-bandwidth power op amp to offer 
a 3-state output capable of sinking and 
sourcing in excess of 1 A—allina 
single package. 

If you want to drive a wide variety 
of low-impedance loads over a wide 
range of frequencies without the need 
for external power switches, then the 


TLE2301 Power Op Amp 


e 3-state output 
(100 kQ in high-impedance state) 
¢ High sink/source output current 


(1 A minimum) 
e High speed (8 MHz, 12 V/us) 
¢ 16-pin thermally enhanced 
plastic dual-in-line package 
e Price: $6.68* 


TLE2301 is the ideal choice. This power 
op amp provides easy disconnection 
without compromising distortion — a 
key requirement for mains line drivers. 
Cut your design time and costs by 
choosing the latest class of power 
op amps from Texas Instruments. To 
find out how much easier it is to design 
with the TLE2301, use the reader reply 
number below. 
And then you can throw away 
those unnecessary MOSFETs. 
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CRYSTAL UNITS 


SURFACE MOUNT CRYSTALS AND Microprocessor crystal units 
| CRYSTAL OSCILLATORS _  _ Microprocessor crystal units 


HC-49 short (AT strip) 


Microprocessor crystal units 
Surface mount- 
“TT-SMD” family 


AT strip crystal units- 
cylindrical package 


Tuning fork quartz crystal units 
32.768 KHz 


High accuracy crystal units 


ce 604910 Crystals for pagers 
OSCILLATORS 
CRYSTAL COMPONENTS Dae 
MICROPROCESSOR CRYSTALS /CLOCK a a 
OSCILLATORS /CERAMIC RESONATORS / FOROS a 
TUNING FORK CRYSTALS — esl eee 


Clock oscillators 
Surface mount 


Clock oscillators 
enable/disable 


Clock oscillators 
dual output 


Clock oscillators 
ECL compatible 


Temperature compensated 
crystal oscillators - TCXO 


Oven controlled crystal 
oscillators - OCXO 


Voltage controlled crystal 
oscillators - VCXO 


FILTERS 
Monolithic crystal filters 


CERAMIC 
RESONATORS 
Ceramic resonators- 
200 to 800 KHz 
Ceramic resonators- 
2.000 to 12.000 MHz 
ALITY Cs RALTRON 
chaplains, : ELECTRONICS 
RTXO-100, RTXO-146 CORP. 
v¢c 7025 : 
Frequency Range:  RTXO-100: 1MHz-25 MHz peat sofas a chide 
RTX0-146: 1 MHz-50 MHz MANN tse ee 
VC 7025:  2MHz-35 MHz FAX (305) 594 - 3973 
Size: RTX0-100: .8x.8x.4" (305) 593 - 6033 
RTXO0-146: 1.5X1.5x.5" 
VC 7025: 14 pin dip package Se eee RON 
Frequency Stability: RTXO-100: -30°C to +70° C: +1 ppm < : 
RTXO-146:  -40° C to-+85° C: 41 ppm eres 
VC 7025: 0° C to +70° C: +25 ppm CR 
Output Options: HCMOS, CMOS, TTL, Clipped Sinewave 
Supply Voltage: RTXO: +5 VDC or +12 VDC 
VCXO: +5 V or 4.25 VDC 
Aging: +1 ppm / year 
Custom options available 
including VCTCXO 
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Step-by-step procedures 
help you solve Spice 
convergence problems 


Charles Hymowitz, Intusoft 


Spice’s iterative approach for arriving at 
answers to nonlinear problems doesn’t always 
converge on a solution. But you can use the 
guidelines given here to converge 90 to 95% of 
the time. 


Spice’s answers to nonlinear problems, such as those in the 
Spice de and transient analyses, come from iterative solutions. 
But, for a number of reasons, the iterative approach doesn’t 
always converge on a solution. Fortunately, when convergence 
doesn’t occur, you can take steps to ensure that it does. 

Consider a typical convergence problem. Spice makes an 
initial guess at a circuit’s node voltages and, using the circuit 
conductances, finds the mesh currents. It then uses the cur- 
rents to recalculate the node voltages and starts the cycle 
again. The procedure continues until all of the node voltages 
settle to within certain tolerance limits, which you can alter 
with .OPTIONS parameters, such as RELTOL, VNTOL, and 
ABSTOL. 

However, if the node voltages do not settle down within a 
certain number of iterations, then the dc analysis results in 
an error message, such as “No convergence in de analysis,” 
“PIVTOL Error,” “Singular Matrix,” or “Gmin/Source Step- 
ping Failed.” Spice then terminates the run because both the 
ac and transient analyses require an initial stable operating 
point to start. 

During the transient analysis, the iterative process 
repeats for each individual time step. If the node voltages do 
not settle down, Spice reduces the time step and tries again 
to determine the node voltages. But, if the time step reduces 
beyond a certain fraction of the total analysis time, the tran- 
sient analysis issues an error message (“Time step too 
small”), and the analysis halts. 

Solutions to the de analysis may fail to converge because of 


incorrect initial voltage guesses, model discontinuities, 
unstable/bistable operating points, or unrealistic circuit 
impedances. Model discontinuities or unrealistic circuit, 
source, or parasitic modeling are usually the causes of tran- 
sient-analysis failure. The various solutions to convergence 
problems fall under one of two types. Some are simply Band- 
Aids: They merely try to fix the symptom by adjusting the 
simulator options. Other solutions actually effect the real 
cause of the convergence problems. 

The following techniques provide solutions for 90 to 95% of 
all convergence problems. They’re applicable to most Spice 
programs, especially those that are compatible with Berke- 
ley Spice. They cover de convergence, dc sweep convergence, 
and transient convergence with numbered solutions, begin- 
ning with 0, in each category. When you encounter a conver- 
gence problem, start at solution 0, and continue with subse- 
quent solutions until convergence occurs. 

The numerical order of the solutions is such that you can 
leave lower numbered fixes in your simulation as you add 
more fixes. The lower numbered fixes are also the most ben- 
eficial. Note, though, that fixes involving simulation options 
may simply mask underlying circuit instabilities. Invariably, 
you will find that once you’ve properly modeled your circuit, 
you no longer require many of the “options” fixes. 


Solutions for dc convergence 

The following solutions apply to problems with de conver- 
gence: 

Solution 0. Check the circuit topology and connectivi- 
ty. .OPTIONS NODE LIST provides a summary printout of 
nodal connections. To avoid common mistakes, make sure 
that: 

e@ All of the circuit connections are valid. Check for incor- 
rect node numbering and dangling nodes. 

e@ You didn’t use the letter “O” instead of the number 0 
(zero). 
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You made no syntax mistakes and that you used the cor- 
rect Spice units (for example, MEG instead of M for 1E6). 
e There’s a de path to ground from every node. 

e@ There are two connections at each node. 

e@ There are no loops of inductors or voltage sources. 

e There are no series capacitors or current sources. 

e Ground (node 0) is somewhere in the circuit. Be careful 
when using floating grounds; you may need a large-value 
resistor connected from the floating point to ground. 

e Voltage/current generators are at their proper values. 

e Dependent source gains are correct. 

e@ Model parameters are realistic, especially if you copied 
the model into the netlist by hand. 

e All resistors have a value. In IsSpice 8, resistors without 
values have a default of “1KOhm.” 

Solution 1. Increase ITL1 to 300 in the .OPTIONS 
statement. For example, “.OPTIONS ITL1=300” increases 
the number of dc iterations that Intusoft’s Spice goes 
through before giving up. 

Solution 2. Set ITL6=100 in the .OPTIONS statement. 
For example, “.OPTIONS ITL6=100” invokes the source- 
stepping algorithm and uses 100 steps. (This solution is 
unnecessary for IsSpice3 users. IsSpice3 automatically 
invokes source stepping after trying both the default method 
and the new Gmin stepping algorithms.) This is an undocu- 
mented option in Spice 2 programs. 

Solution 3. Add .NODESETs. For example, specify 
“"NODESET V(6)=0.” Check the node-voltage table in the 
output file. Add .NODESETS statements to nodes that 
IsSpice says have unrealistic or unlikely voltages. Use a 
.NODESET of OV if you do not have a better estimation of the 
proper dc voltage. 

Solution 4. Add resistors and use OFF keyword. For 
example, specify “D1 1 2 DMOD OFF” and “RD1 1 2 
100MEG.” Add resistors across diodes to simulate leakage. 
Add resistors across MOSFET drain-to-source connections 
to simulate realistic channel impedances. Add ohmic resis- 
tances (RC, RB, RE) to transistors. Reduce Gmin an order of 
magnitude in the .OPTIONS statement. Add the OFF key- 
word to semiconductors (especially diodes) that may be caus- 
ing convergence problems. The OFF keyword tells IsSpice to 
first solve the operating point with the device off. Then, the 
device turns on, and the previously found operating point is 
at a starting condition for the final operating point. 

Solution 5. Change dc power supplies into PULSE 
statements. For example, changing “VCC 1 0 15 DC” to 
“VCC 10 PULSE 0 15” lets you selectively turn on certain 
power supplies, just like in real life. This approach is some- 
times called the “pseudo-transient” method. Use a reason- 
able rise time in the PULSE statement to simulate realistic 
turn-on. For example, “V1 10 PULSE 0 5 0 1U” provides a 
5V supply with a turn-on time of 1 psec. The first value after 
the voltage value of 5 (in this case, 0) is the turn-on delay that 
you can use to let the circuit settle down before turning on 
the power supply. 

Solution 6. Use initial conditions by inserting a UIC 


keyword in the TRAN statement. For example, specifying - 


“TRAN .1N 100N UIC” causes IsSpice to completely bypass 
the de analysis. Add any applicable “.IC” and “IC=” initial- 
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condition statements to assist in the initial stages of the tran- 
sient analysis. This solution is not viable for performing an 
ac analysis because an operating point must precede the ac 
analysis. 

Use solutions 5 and 6 only as a last resort because they do 


~ not produce a valid de operating point for the circuit (all sup- 


plies turned on). However, solutions 5 and 6 can help you get 
to the transient analysis, where you may uncover hidden 
problems plaguing the de analysis. 


Solutions for dc sweep convergence 

The following solutions apply to problems with de sweep 
convergence: 

Solution 0. Check circuit topology and connectivity (as 
in solution 0 in the de analysis). 

Solution 1. Set ITL2=100 in the .OPTIONS statement. 
For example, “.OPTIONS ITL2=100” increases the number 
of de iterations IsSpice goes through before giving up. 

Solution 2. Make the steps in the .DC sweep larger or 
smaller. For example, change “.DC VCC 01.1” to “.DC VCC 
0 1 .01.” Discontinuities in the Spice models can cause con- 
vergence problems. Larger steps can help bypass the discon- 
tinuities; smaller steps can help IsSpice find intermediate 
answers that are useful for finding the nonconverging point. 

Solution 3. Do not use dc sweep analysis. For example, 
instead of specifying “.DC VCC 05.1” and “VCC 1 0,” spec- 
ify “. TRAN .01 1” and “VCC 10 PULSE 0 5 0 1.” In many 
cases, it is more effective and efficient to use the transient 
analysis, by ramping the appropriate voltage and current 
sources, than to use the .DC analysis. 


Solutions for transient convergence 

The following solutions apply to problems with transient 
convergence: 

Solution 0. Check circuit topology and connectivity (as 
in solution 0 in the de analysis). 

Solution 1. Set RELTOL=.01 in the .OPTIONS state- 
ment. For example, specify “.OPTIONS RELTOL=.01.” For 
most simulations, reducing RELTOL speeds simulation 10 to 
50% with only a minor loss in accuracy. You can set RELTOL 
to .01 for initial simulations and then reset it when you have 
the simulation going the way you like it and need a more accu- 
rate answer. 

Solution 2. Set ITL4=100 in the .OPTIONS statement. 
For example, specifying “.OPTIONS ITL4=100” increases 
the number of transient iterations at each time point that 
IsSpice goes through before giving up. 

Solution 3..Reduce the accuracy of ABSTOL and 
VNTOL if current and voltage levels allow. For example, 
specify “.OPTIONS ABSTOL=1N VNTOL=1M.” You can 
set ABSTOL and VNTOL about eight orders of magnitude 
below the average voltage and current. Defaults are 
“ABSTOL=1PA” and “VNTOL=1UV.” 

Solution 4. Model your circuit realistically. Add para- 
sitics, especially stray and junction capacitance. The idea 
here is to smooth any strong nonlinearities or discontinuities, 
which you can do by adding capacitance to various nodes and 
by making sure that all semiconductor junctions have capac- 
itance. Other tips include: 


from Unitrode with the UC3823A and 
UC3825A. Offering the highest speed an 
greatest protection, these PWMs also eliminate 


he need for numerous external components. 


Rise above the undertow of mediocre performance and 
ake your designs to a higher level with the leader in PWM 
echnology. For literature and free samples contact your 
Unitrode Representative or call: 


(603) 424-2410 


7 Continental Boulevard, Merrimack, NH 03054 


LS,SO 9001/EN 29001 FAX (603) 424-3460 
CIRCLE NO. 82 
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e Use RC snubbers around diodes. : 

@ Specify capacitance for all semiconductor junctions (5 pF 
for diodes, 5 pF for BJTs if you do not know the specific 
value). 

e Add realistic circuit and element parasitics. 

e Find a subcircuit representation if the model doesn’t fit 
the device behavior, especially for RF and power devices 
like RF BJTs and power MOSFETs. 

Many vendors cheat by trying to “force-fit” the Spice 
.MODEL statement to represent a device’s behavior. This is 
a sure sign that the vendor has skimped on quality in favor 
of quantity. You cannot use primitive .MODEL statements 
to model most devices above 200 MHz because of the effects 
of package parasitics, and you cannot use .MODEL state- 
ments to model most power devices because of extreme non- 
linear behavior. In particular, if your vendor uses a 
.MODEL statement to model a power MOSFET, throw 
away the model. It’s almost certainly useless for transient 
analysis. 

Solution 5. Reduce the rise and fall times of PULSE 
sources. For example, change “VCC 10 PULSE 01000” to 
“VCC 10 PULSE 0101U 1U.” Again the point is to smooth 
strong nonlinearities. Pulse times should be realistic, not 
ideal. If you don’t specify rise or fall times or if you specify 
0, the times default to the TSTEP value in the .TRAN state- 
ment. 

Solution 6. Change to gear integration. For example, 
specify “OPTIONS METHOD=GEAR.” You should couple 
gear integration with a reduction in the RELTOL value. This 
technique tends to produce a more stable numerical solution, 
while trapezoidal integration tends to produce a less stable 
solution. Gear integration often produces superior results for 
power circuitry simulations because of the high-frequency 
ringing and long simulation periods gear integration 
involves. IsSpice includes both trapezoidal and gear integra- 
tion. 


Special cases 

You can take additional steps in some cases. With MOS- 
FETs, check the connectivity; connecting two gates to each 
other but to nothing else results in a PIVTOL or singular- 
matrix error. Also check the model level. Spice 2 does not 
behave properly when MOSFETs of different levels are in the 
same simulation. 

For long transient runs, set .OPTIONS parameter ITL5 to 
0 to specify that the simulation run to completion, no matter 
how many iterations it takes. For good reason, Spice 3 elimi- 
nates the need for both the ITL5 and LIMPTS options. 


Spice 3 convergence helpers 

If yow’re running a version of Spice based on Berkeley 
Spice 3, the following other options are available: 

Solution 0. Use the Gminsteps option for dc conver- 
gence. For example, specify “.OPTIONS GMINSTEPS=200.” 
The Gminsteps option adjusts the number of increments for 
Gmin during the de analysis. Gmin stepping occurs auto- 
matically when there is a convergence problem. Gmin step- 
ping is a new algorithm in Spice 3 that greatly improves de 
convergence. 
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Solution 1. Use the Where function for de and transient 
convergence. For example, specify 
control 
where 
.ende 
The new Interactive Command Language (ICL) in IsSpice3 
lets you ask for specific information about where a conver- 
gence problem is occurring. In some cases, Spice 3 does not 
report the node or device that is failing to converge. You nor- 
mally add the Where function to the control block after a sim- 
ulation fails. When you run the simulation again, you get a 
report of the problem area. 

Solution 2. Use the ALTINIT function for transient 
convergence. For example, if you specify “ OPTIONS 
ALTINIT=1,” Spice bypasses the default algorithm that’s 
normally invoked by the UIC (use initial condition) keyword. 
Instead, it uses a second, more lenient algorithm. Normally, 
the failure of the default method causes the second algorithm 
to be invoked. EDN 
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Multimedia development kit 
includes DSP application software 


In an effort to get a piece of the 
huge multimedia pie, Motorola 
has introduced PC Media, a soft- 
ware/hardware combination for 
IBM PC-based multimedia appli- 
cations. The company is also offer- 
ing a development kit that 
includes a developer’s board based 
on the company’s DSP56002 DSP 
chip. The company is using the 24- 
bit, fixed-point chip as the DSP 
engine. 

To get you quickly up to speed 


in using the kit, it comes with Cae 


sample application software, 
which runs on the developer’s 


8 


The PC Media developer’s kit lets users experiment 


telephone-answering-machine, 
full-duplex speaker-phone (with 
echo cancellation), voice-compres- 
sion, sound-synthesis, text-to- 
speech translation, and .WAV 
recording and playback tasks. 
This year, Motorola will add 
caller-ID, sample-rate-conver- 
sion, V.FAST, VSELP, and voice- 
recognition tasks. 

By the end of the year, 
Microsoft’s DSP multitasking 
task manager and Spectron 
Microsystems’ SPOX DSP operat- 
ing-system kernel will bring the 


with pC Media system into multitask- 


board. The $7500 kit also includes Nd develop a wide variety of multimedia applications. The ing capabilities. 


versions of DSP-task software [PP 
from Motorola and third-party 
vendors, a C compiler, an assembler/ 
linker, reference designs, and docu- 
mentation. 

From an end user’s viewpoint, the 
number of bits within a DSP chip and 
whether it is fixed- or floating-point 
does not matter. As long as the final 
product provides the needed function- 
ality at the lowest price, users will be 
happy. Motorola hopes the DSP56002 
will help achieve that mix of function- 
ality and low price. The device pro- 
vides 8 bits more precision than 16-bit 
fixed-point chips and a lower cost than 


Talk is cheap 


Those people who have a hard time find- 
ing conversational partners might be 
interested to know that the cost of talk- 
ing to computers is dropping. One prod- 
uct making that happen is Dragon Sys- 
tems’ DragonDictate, a $595 package 
with a 5000-word active vocabulary. 
The software also uses relatively inex- 
pensive hardware: It runs on 33-MHz 
486-based IBM PCs. 

For the truly verbose, Dragon offers 
the DragonDictate-30K, which has an 
active vocabulary of 30,000 words. The 
company reduced this package’s price 
from $4995 to $1995. Both products con- 
tain a 110,000-word dictionary with 


lications run on this development board, which is based 
on the DSP56002 DSP chip. 


32-bit floating-point devices. 

Motorola contends that on a system- 
cost basis, the DSP56002 costs less than 
any of the alternatives. The company 
feels that the higher precision advan- 
tages of using a 24-bit data path fur- 
ther enhance Motorola’s position. Time 
will tell. 

The PC Media kit currently works 
with a single-task host-based server 
and a single-task DSP operating sys- 
tem. As such, it allows users to test 
individual applications. The included 
task software provides modem, fax, 


speaker-independent acoustic models. 
Both programs require the use of a 
$325 Dragon Systems DSP-based audio 
board. 

Dragon Systems, Newton, MA. (617) 
965-5200. Circle No. 369 


Simulate a target 
system within your 
host computer 


Waiting for a working target system can 
significantly slow down your software- 
development schedule. However, Inte- 
grated Systems’ pSOSim simulation 
tool lets you start to debug your soft- 


As with all other DSP chips, 
each application absorbs almost 
all of the capabilities of the DSP56002; 
a single chip cannot provide the 
immense processing power to run more 
than one multimedia application at a 
time. However, Motorola is planning to 
address that problem by increasing the 
performance of the DSP56000 family. 
The company will first move the design 
into a scalar architecture for produc- 
tion in 1995. A superscalar version will 
follow in three to four years. 

—David Shear 

Motorola, Austin, TX. (512) 891-2030. 
Circle No. 368 


ware well ahead of working hardware. 

The pSOSim system comprises a 
Unix library that simulates the opera- 
tion of the pSOSystem real-time multi- 
tasking operating system. The tool lets 
you use native Unix tools to develop and 
debug code. The system simulates only 
the operation of pSOSystem, not the 
target hardware. That limits what you 
can test but also speeds the simulation 
since you do not simulate the target 
hardware. 

The pSOSim simulator runs on Unix 
platforms, including Hewlett-Packard 
and Sun workstations. Single-user 
licenses begin at $3000. 

Integrated Systems Inc, Santa Clara, 
CA. (408) 980-1500. Circle No. 370 
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They’re proven tough, by world-class customers 
like AT&T, Motorola, and GE. More than a million 
keys for the U.S. government’s secure phone pro- 


gram alone. 
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_ military, and industrial applications, 
our portable data carriers have proven 

Data or Network — Yeliable, easy to use, and highly secure. 

Seay If you’re looking for that kind of 


With a decade of experience in com- 
mercial, medical, high-tech, computing, 


performance and peace of mind, you 
should talk to Datakey. Our keys, cards, tokens, and 
other.devices let you carry up to 1Mbit of data in 
a pocket, or on a key chain. We also 
offer a full selection of receptacles, con- 
nectors, and peripherals. And support Ces 
for whatever level of security/encryp- 
tion you require—to the very high- pacneraed 
est available. 
Darakey 
SS" 
Your Key Partner for Specialized 
Portable Memory Solutions 


The unique difference is our proprietary IC pack- 
aging igs sans Datakey devices stand up to the 
toughest environments—water, heat, 
cold, dust, dirt, magnetic fields, static 
electricity. You name it. Conditions you'd 
never even think of putting any old 
memory card or disk into. 

Datakey products include serial and 
parallel I/O keys (EEPROM and OTP), memory cards, 
low-cost personal ID devices, disposable tokens, even 
combination mechanical/electronic keys. 

We also provide custom solutions. 

Real-world products for your real-world appli- 
cations. Call today to discuss your needs in data 
or network security, access control, or auto 
ID/process automation/ inventory control. 
We'll tell you about our development 
kits, plus send you complete literature 
and a sample key. 

And, when you're ready, a 
real-world quote. 


Auto ID/Process 
Automation 


Call 1-800-328-8828 


Datakey Inc. * 407 West Travelers Trail, Minneapolis, MN 55337 U.S.A. ¢ Phone (612) 890-6850 © Fax (612) 890-2726 
United Kingdom: 44 0730 816502 ¢ Germany: 49-069-578856 * Belgium: 32 3 325 19 10 ¢ Netherlands: 31 023-31 91 84 
Australia: 61-09-370-4488 * Colombia: 571-231-9478 ¢ Korea: 82-2-585-1114 ¢ Japan: 81-03-225-8910 
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Embed your 
state diagram 


Many embedded systems can benefit by 
using finite-state machines (FSMs). 
However, the best way to develop and 
describe an FSM is with state dia- 
grams. But then you must embark upon 
the tedious conversion of the FSM into 
working code. 

BetterState software from R-Active 
now solves that problem by generating 
code for you once you design the FSM. 
BetterState generates C, C++, VHDL, 
or Verilog HDL code. The program 
allows you to input your state diagrams 
via graphical images on an IBM PC 
running Windows. 

BetterState allows for hierarchical 
design; that is, to simplify design and 
visualization, you can include many 
states into one higher level state. You 
can also group states so that a single 
event can cause the F'SM to leave any of 
the states in the group. The system also 
supports concurrency, allowing you to 
design multiple threads of control with- 
in a state or throughout the hierarchy. 

The software also detects race condi- 
tions, detects design errors, and cre- 
ates clear listings. You can select an if- 
then-else or a table method of code 
generation. BetterState costs $1195. 


—David Shear 
R-Active, Cupertino, CA. (408) 252- 
2808. Circle No. 371 
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ATM enables LANs and WANS to carry 
future multimedia and_ video _ traffic, 
seamlessly integrated with high-speed voice 
and data. In the race to provide cost- 
effective solutions there is only one place to 
be — out in front. 

To stay ahead, you'll need world-class 
support and cost-effective silicon that 
incorporates leading-edge IC technology. 
The world’s most advanced sub-micron 


CMOS ATM (Asynchronous Transfer Mode) 
chip set comes from a company that is a 
clear leader in voice/data networking — 
Fujitsu. 

Fujitsu is setting the standard in ATM 
design with devices suitable for applications 
from workstation interfaces, through 
intelligent hubs, to corporate backbone 
networks and fast packet switches. From 
current 155Mbit/s systems, to the 622Mbit/s 


oO 
FUJITSU 


ATM — DON’T GET LEFT BEHIND. 


networks of the future, Fujitsu can bring 
your designs to market faster. 

With extensive experience of designing 
voice and datacoms products for the 
European market, Fujitsu has the R&D 
vision, manufacturing strength and local 
support to make your ATM future happen. 

Don't get left behind when it comes to 
the networking technology of tomorrow, talk 
to Fujitsu today. 


France: Fujitsu Mikroelektronik GmbH. Tel: (01) 45131212 Fax: (01) 45131218 
Germany: Fujitsu Mikroelektronik GmbH. Tel: (06103) 6900 Fax: (06103) 690122 
Italy: Fujitsu Microelectronics Italia S.R.L. Tel: (02) 8246170/176 Fax: (02) 8246189 
Sweden: Fujitsu Microelectronics Ltd. Tel: (08) 7646365 Fax: (08) 280345 
UK: Fujitsu Microelectronics Ltd. Tel: (0628) 76100 Fax: (0628) 781484 
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Smart ATM switch self-routes cells 


The T7650 
collisions. T 


Designed to handle data in packets, the 
T7650 switch provides a 2X2 switching 
node that meets the needs of asynchro- 
nous-transfer-mode (ATM) switching 
applications. The device is self-routing 
and crosspoint-buffered, allowing it to 
automatically route and pass ATM cells 
without collision. 

The switch’s function is to accept 
synchronously clocked data packets in 
8-bit (with parity) parallel form from an 
input port and pass the data to the 
appropriate output port. The data 
packets the device passes can be 10 to 
80 bytes long and must contain header 
information that describes the packet’s 
length. Once the device establishes a 
data path, it counts the bytes passing 
through to ensure that the entire pack- 
et has moved before changing its con- 
figuration. 

The device provides a basic 2X2 
switch you can cascade into self-routing 
switch matrixes of arbitrary size. Pack- 


Transceiver simplifies 
SONET/ATM linkage 


To simplify the design of asynchronous- 
transfer-mode (ATM) systems over the 
synchronous optical network (SONET), 


pisces a 2X2 self-routing crossbar switch with FIFO buffers to prevent data 
e switch can coordinate data streams having four priority levels. 


>| SEQUENCER > 


OUTPUT 


i OUTPUT D- 
| SEQUENCER » 
_ 


ERROR DETECTION - 


ets entering the matrix must contain 
header information describing the 
packet’s intended route through the 
matrix. Kach switch in the matrix then 
uses part of the route information to 
select its output port for a packet and 
deletes the routing bits it used. Packets 
exiting the matrix thus are stripped of 
all routing information. 

The T7650 functions as a crosspoint 
switch, but its operation is not that 
simple. Data can simultaneously 
appear at both input ports that are 
destined for the same output port. To 
prevent a data collision, the device can 
determine the relative priority level of 
incoming packets from information 
they carry in their headers. It then 
handles the conflicting packets based 
on their priority. 

The switch routes the high-priority 
data first. If the data has a clear path 
through the switch, the data passes 
through without buffering, achieving a 


Cypress Semiconductor’s CY7B951 
SONET serial transceiver (SST) has 
absorbed numerous components for- 
merly needed in SONET physical-layer 
interface designs. One of the first such 
components is a line receiver. The 
CY7B951 device accepts signals from 


latency of 11 clock cycles. If the switch 
is already in use, however, it stores 
incoming data packets in one of 16 on- 
chip 512-byte FIFO buffers—one FIFO 
for each of the four priority levels along 
each of the four possible paths through 
the switch. 

When the switch becomes free, it 
handles data in the FIFOs based on 
their priority level. The priority han- 
dling is not preemptive, however. 
Arriving high-priority data packets do 
not interrupt the flow of low-priority 
packets in progress; arriving packets 
are stored in a FIFO. 

Downstream congestion can also 
alter priority handling. The device 
can exchange messages with the 
switches surrounding it in an nXm 
matrix. If a switch has a full FIFO, it 
can exert a back pressure on the pre- 
ceding switch, preventing the for- 
warding of data for that path and pri- 
ority level. The preceding switch then 
handles data of a lower priority level if 
that path is free. That back-flow pres- 
sure can also signal a dead end or a 
failed switch path. The T7650 auto- 
matically routes around such dead 
ends. 

The T7650 provides a variety of addi- 
tional features. For example, it func- 
tions as a 2X1 multiplexer or a 1X2 
demultiplexer. It offers multicast capa- 
bility, routing incoming data to both 
output ports simultaneously. It also 
offers concurrent error detection by 
comparing the operation of duplicate 
input and output sequencer stages run- 
ning in parallel. 

The T7650 offers a TTL-compatible 
interface and operates with a 40-MHz 
clock. It comes in a 100-pin plastic quad 
flatpack and costs $28.45 (10,000). 

—Richard A Quinnell 

AT&T Microelectronics, Allentown, 

PA. (800) 372-2447. Circle No. 394 


fiber-optic modules, coaxial cable, or 
twisted-pair interfaces without exter- 
nal buffering. It produces a buffered 
receive signal as an output for twisted- 
pair configurations that provide equal- 
ization. 

The device also eliminates the need 
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for external compo- 
nents in its phase- 
locked loop (PLL) 
designs. Instead the 
SST fully integrates 
the PLLs, including | 
filter components, 
and the PLLs offer a 
10-psec rms jitter. 
In addition, the 
PLLs operate at 
155.54- or 51.84- 
MHz SONET fre- 
quencies. 

The SST provides 
separate PLLs for clock/data recovery 
and for data transmission. By incorpo- 
rating a PLL rate multiplier for trans- 
mission, the SST eliminates the need for 
a high-speed clock oscillator at the 
155.52-MHz transmission frequency. 
Instead, the SST allows designers to use 
a less expensive 19.44-MHz oscillator. 

The incorporation of a transmit- 
clock PLL also allows the receiver PLL 
to avoid drift in the absence of data 


” FIBER 
COPPER 


_ RECEIVE SERIAL 
DATA. 


BUFFERED 
TRANSMIT 


FIBER) | DATA STREAM 
_|COPPER | 
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] RECOVERED 
CLOCK/DATA 


_ | SONET/ATM 
_| PROCESSING 
CHIP 


CY7B951 


TRANSMIT _ 
SERIAL 
DATA 


transitions. When the enerierievere 
input line indicates the loss of receive 
signals, the receive PLL switches its 
reference to the transmit clock rather 
than free-running on no signal. 

The CY7B951 SST has other attrib- 
utes that simplify its use in ATM 
designs. For example, it offers a direct 
link to the Saturn user- network inter- 
face (SUNI) controller IC, providing 
buffered differential signals for both 


— | the transmit and 

| | receive functions. 

| | The SST also offers 

| |a loop-back test 

SEGMENTATION| | mode to check the 

eoASee PLY |_| clock and data-tim- 
__| ing recovery. 

The SST oper- 

| | ates with a single 

_| 5V supply and con- 

ae sumes less than 80 

_| mA when operat- 


Basel on oie -and-play SCSI se the single- aa: 32-bit 36C70 « connects a SCSI 2 Sis ing. To conserve 
directly to a PCI local bus. 


power while in use, 

it provides a variety 
of power-down modes. For example, you 
ean shut down the receiver section (30 
mA) without losing carrier-detect 
information. 

The CY7B951 is available for sam- 
pling now and will be in volume pro- 
duction in April. The device comes in 
a 24-pin SOIC package and costs $45 


(100). —Richard A Quinnell 
Cypress Semiconductor, San Jose, CA. 
(408) 943-2600 Circle No. 395 


One chip and two plug-in cards connect SCSI-2 to the PCI bus 


A single 32-bit chip from Future j 
Do-main takes advantage of the 
PCI local bus to connect direct- 
ly to a SCSI-2 bus. The chip 
called the 36C70, provides an | 
internal 2-kbyte FIFO buffer | 
that facilitates synchronous 10- [|_| 
Mbytes/sec data-transfer rates. | 
The chip comes in a 100-pin met- 
ric quad flatpack and is pin- | 
compatible with NCR’s 53C810 | 
chip. However, unlike the NCR 
chip, which requires add-in dri- | 
vers, the 36C70 provides built- 
in support for the operating | 
system. 

The 36C70 has four function- 
al blocks: SCSI, a PCI inter- 
face, a FIFO buffer, and a seri- 
al ROM interface. The chip 
complies with the PCI 2.0 spec- 
ification. At the system level, 
the chip implements the 64-byte pre- 
defined configuration space header. At 
the hardware level, the chip imple- 
ments all the required PCI ping; all 
drivers and receivers comply with 
PCI. 

The company also offers two PCI- 
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The v7 8951 transceiver ‘otile date-feiovery ca transmit 
clocks for a SONET/ATM link without the need for filter com- 
ponents. 


to-SCSI cards based on the 36C70 IC. 
The TMC-3260 card features active 
and auto termination, which lets the 
card automatically sense if the SCSI 
card resides in the middle of the SCSI 
bus and disables termination. The 
ecard has SCSI-2 50-pin internal and 


50-pin external connectors. An 
8-kbyte ROM BIOS provides 
the PCI configuration header 
. and shadow 36C70 initialization 
code in the main memory. 

The TMC-8260-MEX card 
operates in applications that 
integrate the SCSI ROM BIOS 
into the PCI BIOS or that do not 
require a boot ROM. The card is 
similar to the TMC-3260, except 
| that the TMC-3260MEX lacks 
| the ROM BIOS. 

Several operating systems, 
| including Windows NT, Win- 
dows NT Advanced Server, Nov- 
ell Netware 3.X and 4.X, OS/2, 
SCO Unix, Interactive Sun- 
soft/Unix, USL Unix, and Novell 
UnixWare, provide embedded 
suport for the chip and the cards. 
Because the plug-and-play prod- 
ucts are autoconfiguring, they do not 
require jumpers or software settings. 
The 36C70 costs less than $20 (OEM). 
The TMC-3260 costs $259. : 
—John Gallant 

Future Domain Corp, Irvine, CA. 

(714) 253-0400. Circle No. 396 


STEP-UP/DOWN CONVERTERS: 
3.3V OR SVOUT FROM 1.5V TO 6.2Vin 


Compact 8-Pin Solution: No Transformer, No External Diode 


The MAX877/MAX878/MAX879 step-up/down DC-DC converters provide a regulated output 
from inputs above, below, and equal to the output, overcoming input-range limitations of con- 
ventional buck and boost converters. These 8-pin devices require only an input capacitor, out- 
put capacitor and 22uH inductor. An internal synchronous rectifier takes the place of the usual 
external diode, saving cost and space. The rectifier also disconnects the load from the input when 
in shutdown, stopping battery current drain associated with conventional step-up converters. 


¢ Regulated Output from Lower and a) Se ee ae 
Higher Input Voltages YOUR BATTERY VOLTAGE DROPS 


¢ Compact: 
8-Pin SOIC Package 
Internal Rectifier 
No Transformer 


¢ 1.5V to 6.2V Input Range 


¢ Load Disconnected from Input 
in Shutdown 


INPUT VOLTAGE (V) 
(A) JOVLIOA LNdLNO 


BATTERY VOLTAGE 


¢ Guaranteed 250mA Outputs: STEP-UP/DOWN CONVERTER 
BV: MAX877 USES ONLY 3 EXTERNAL COMPONENTS 
OV or 3.3V: MAX878 1.5VT0 6.2V 


Adj. (2.5V to 6V): = MAX879 


¢ 195A Quiescent Supply Current 
(18uA Shutdown Current) 
MAX878 OUTPUT 


¢ Up to 82% Efficiency ; SHON OUT = 
¢ Output is Short-Circuit Protected 
¢ Evaluation Kit (MAX877EVKIT-SO) The MAX878 delivers a regulated 3.3V output for inputs 


ranging from 1.5V to 6.2V, and it does not require a trans- 
former or an external diode. 


omemsaee>s|  FREF Power Supply Design Guide—Sent Within 24 Hours! 


& Small 10A Step-Downs Maximize 


Sensi Sees, Includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-998-8800 


stenup/step pow For a Design Guide or Free Sample 
F Le MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 
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800-MHz op amp 
draws only 5 mA 


: Unity-gain bandwidth | 800 MHz typ, 600 min 
Analog components with | Gainflatness __ 100 MHz typ, 50 min | 
extremely high bandwidths (in | (gain of +2) 
the hundreds of megahertz) no | Supply current 55 mA max 
longer have to carry a heavy Output current 70 mA typ 
power penalty. Many linear-IC Differential gone phase 0.01%, 0.0258 


manufacturers are beginning 
to challenge old expectations of 
power and speed tradeoffs. 


Price 
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Analog Devices’ AD8001 op amp 


$2.75 (1000) 


Advanced Voltage Regulator and Watchdog 


A6150, highly integrated in DIP8 or SO8 


The new voltage regulator and watchdog from EM 
Microelectronic-Marin SA, A6150, combines a pre- 
cision voltage regulator with integrated voltage refe- 
rence, a watchdog monitoring voltage and software. 
Integrated on one chip in a small DIP8 or SO8 pack- 
age, it replaces several ICs, thereby increasing relia- 
bility, saving space and reducing costs. 


Countless Application Possibilities 

Its field of applications ranges from dashboard elec- 
tronics over controls for seat-position, window, roof 
and climate to central locking and alarm systems in 
cars. Also in non-automotive battery-dependent 
applications like in portable telephones, numerous 
mobile systems and instruments, it will improve 
overall performance. 


© Th-4/93 


Excellent Characteristics 

The A6150 features: @ Highly accurate voltage regu- 
lation with 100 mA guaranteed output @ Low dropout 
voltage of typ. 250 mV at 100 mA @ Quiescent cur- 
rent as low as 200 u typ. @ Ultra-low standby con- 
sumption of 180 ~ maximum @ Input protection 
against transients up to +60 V and reverse voltage 
up to —20V @ Fully operational for input voltages up 
to +26 V @ Correct RESET and ENABLE states guar- 
anteed for output voltages down to 1,2 V @ Temper- 
ature range —40° to +85°C (—40° to +125°C). 


Time Window Adds System Security 


Monitoring the software cycle through a progamm- 
able time window prevents, by way of the enable- 
output, damages caused by uncontrolled reset- 
signals from a defective system. 


EM MICROELECTRONIC-MARIN SA 
A Company of 

CH-2074 Marin, Switzerland 

Tel. (+41) 38 - 35 51 11, Fax (+41) 38 - 35 54 03 
EM MICROELECTRONIC USA 

Richardson, Texas 75081 

Tel. (214) - 238 81 84, Fax (214) 238 76 61 


CIRCLE NO. 12 


134 = EDN March 3, 1994 


\ 


A notable example is Analog 
Devices’ AD8001 current-feed- 
back op amp, the first standard 
product from the company’s 
newest high-speed complemen- 
tary bipolar process. This 
process produces transistor 
switching frequencies—2.5 and 
4.5 GHz for npn and pnp 
devices, respectively—that are 
five times greater than the 
company’s older complemen- 
tary bipolar process. The process pro- 
duces ICs that require less power at 
higher speeds, allows smaller geometry, 
and fits many more die on one wafer 
(although at higher wafer costs). 

~ What results is a $3.36 (1000) unity- 

gain amplifier that features a -8-dB 
bandwidth of 800 MHz, typically 
drawing just 5 mA of supply current 
on +5V supplies (see table). Maxi- 
mum supply current over tempera- 
ture is 6.5 mA. In addition to the 
video characteristics listed in the 
table, namely, differential gain and 
phase and gain flatness, other notable 
specifications include a slew rate of 
1200V/psec and settling time to 0.1% 
of 8 nsec. Full-power bandwidth is 125 
MHz with 5V p-p signal swings. The 
AD8001’s worst harmonic component 
at 20 MHz is -60 dB, and voltage noise 
at 10 kHz is 1.8 nV/VHz. Maximum 
offset voltage is 5 mV. 

The amplifier, in 8-pin DIPs and 
SOICs, operates from —40 to +85°C and 
competes with a number of existing 5- 
mA amplifiers but features higher 
bandwidth, higher gain flatness, and 
comparable (if not lower) cost. Some 
other 5-mA amplifiers do have higher 
slew rates. 

The AD8001 is the first in a 10- 
member family, all of which should 
debut sometime this year. The com- 
pany will offer multiple-amplifier 
packages, voltage-feedback ampli- 
fiers, low-distortion amplifiers, and 
amplifiers with clamp and disable fea- 
tures.—Anne Watson Swager 

Analog Devices, Wilmington, MA. 
(617) 937-1428. Circle No. 397 
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LOWEST POWER, 40ns DUAL — 
COMPARATOR IN 8-PIN SOIC! 


OV Single-Supply Operation, 700pA Supply Current (3.5mW) 


LOWEST POWER 40ns, 
SINGLE-SUPPLY COMPARATORS 


¢ +5V Operation 
e +0V Supply (MAX909) 


¢ Quad Comparator in 
14-pin Narrow SOIC 


LT1116 (Single) 
LT1015 (Dual) 


anki 
Go 
Oo 


Barbe Z | _ LM311 
¢ Clean Output Switching Anessa (Single 
MAX901 (Quad) = aa 


P>- MAXS02 (Dual) 
as (Single) 


MAX909 (Single) 


MAX907 (Dual) 
MAX908 (Quad) 


frou 
fom] 


¢ Latched, Complementary 
Outputs (MAX909) 


POWER (mW Per Comparator, +5V) LOG 


¢ No External Pull-Ups 
Required 


80 
PROP DELAY (ns) 


120 


These new single-supply comparators offer the highest speed at the lowest power. Supply current is only 
7QOHWA per comparator while propagation delay is a blazing 40ns (5mV overdrive). Internal hysteresis 
ensures Clean output switching when driven by slow moving signals. The MAX907 is the only 40ns dual 
comparator in an 8-pin small outline package designed to operate from a single 5V supply. 


Choose the Fastest, Low-Power Comparators For Your Application 


Comparators PropDelay Supply Current Latched Single Supply 
Per Package (ns) Per Comparator Outputs Operation Package Pricel 
MAX909* Single 40 1.2mA Y 8-pin DIP/SO ——- $1.50 
MAX907 Dual 40 7OQUA 8-pin DIP/SO —- $1.70 
MAX908 Quad 40 700A 14-pin DIP/SO $2.95 
MAX901 Quad 8 2.5mA 16-pin DIP/SO = $5.95 
MAX902 Dual 8 2.5mA 14-pin DIP/SO =$4.00 
MAX903 Single 8 2.5mA 8-pin DIP/SO = $3.15 


CN NARS 


XS 


Sheets + Applications Notes les 


i: Lowest Offset & Drift Micropower 


a Includes: Data Sheets and Cards for Free Samples 


CALL TOLL FREE 1-800-998-8800 : 


For a Design Guide or Free Sample 
MasterCard® and Visa® are accepted for Evaluation Kits or small quantity orders. 


MA AALS 


Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA'94086, (408) 737-7600, FAX(408) 737-7194. 


Distributed by Arrow, Bell, Digi-Key, Elmo, Hamilton Hallmark, and Nu Horizons. Authorized Maxim Representatives: AL, M-Squared, Inc.; AZ, Techni Source Inc.; CA, Mesa, 
Pro Associates, Inc., Infinity Sales, Inc.; CO, Component Sales; CT, Comp Rep Associates; DE, TAI Corporation; FL, Sales Engineering Concepts; GA, M-Squared, Inc.; ID, E.S. 
Chase; IL, Heartland Technical Marketing Inc.; IN, Technology Marketing Group; IA, JR Sales Engineering, Inc.; KS, Delltron; LA, BP Sales; MD, Micro-Comp, Inc.; MA, Comp Rep 
Associates; Ml, Micro Tech Sales; MN, Mel Foster Technical Sales, Inc.; MS, M-Squared, Inc.; MO, Delltron; MT, E.S. Chase; NE, Delltron; NV (Reno, Tahoe area only) Pro 
Associates, Inc.; NH, Comp Rep Associates; NJ, Parallax, TAl Corporation; NM, Techni Source Inc.; NY, Parallax, Reagan/Compar; NC, M-Squared, Inc.; OH, Lyons Corporation: 
OK, BP Sales; OR, E.S. Chase; PA (Pittsburgh area) Lyons Corporation, (Philadelphia area) TAI Corporation; SC, M-Squared, Inc.; TN, M-Squared, Inc.; TX, BP Sales; UT, 
Luscombe Engineering Co.; VA, Micro-Comp, Inc.; WA, E.S. Chase; WI, Heartland Technical! Marketing, Inc. 
Distributed in Canada by Arrow. Authorized Maxim Representative in Canada: Tech Trek. 

Maxim is a registered trademark of Maxim Integrated Products. © 1994 Maxim Integrated Products 
Tt 1000up Recommended Resale FOB, USA. —_ * MAX909 with Complementary Outputs, Available After April 1993. 


CIRCLE NO. 89 EDN March 3, 1994 * 135 


LI %y FREE Op Amp/Comparator Design Guide—Sent Within 24 Hours! 


ISO 9001 


ertificate Number: 30337 


ISDN transceiver lowers power. 
The MC14LC5472 ISDN U-interface 
transceiver uses only 500 mW. The 
device includes echo canceling, mainte- 
nance functions, and pin-selectable ter- 
mination for networks or lines. The 


device comes in a 68-pin PQFP and 


costs $35.41 (1000). Motorola, Austin, 
TX. (800) 422-6323. Circle No. 412 


HIGH OUTPUT CURRENT vs. LOW INPUT VOLTAGE 


OUTPUT CURRENT (mA) 


INPUT VOLTAGE = 


Converters work from 1 cell. The 
MAX777/778/779 step-up de-de con- 
verters guarantee output power from a 
1.1V input of 30 mA at 5V or 60 mA at 
3.3V. The converters guarantee start- 
up at 1V with a 10-mA load. For 1.5V 
inputs, the output power is typically 
150 mA at 5V or 250 mA at 3.3V. The 
capacitors require the use of external 
components: two capacitors and a 22- 
wH inductor. The 777 has a fixed 5V 
output, and the 778 has a pin-selectable 
3 or 3.3V output. You can adjust the 
779’s output from 2.7 to 6V. The devices 
come in 8-pin DIP and SOIC packages, 
and prices start at $2.65 (1000). Maxim 
Integrated Products, Sunnyvale, CA. 
(408) 737-7600, ext 6087. Circle No. 413 


4 Mbit SRAMs feature 3.3 and 5V 
operation. The CXK584000 family of 
asynchronous 4Mbit SRAMs feature 
3.38 and 5V operation. The family 
includes 24 versions with 524k x8-bit 
organizations, which uses polysilicon 
thin-film technology to reduce current 
requirements and increase data reten- 
tion. The devices also offer 55-, 70-, or 
100-nsec access times at 5V; those 
times double at 3.8V. The devices also 
offer L (low) or LL (low-low) power lev- 
els. The LL version features data reten- 
tion current of 3 wA and standby cur- 
rent of 18 wA. Prices range from 
$205.70 to $257.10 (1000). Sony Com- 
ponent Products Co, Cypress, CA. 
(800) 288-7669. Circle No. 414 


Fax/modem chip set offers direct 
line interface. The 73D2950 fax/ 
modem chip set combines optical and 
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Use our postage-paid reader-service 


cards to get more information on 
any of these products. 


capacitive isolation techniques to 
enable connection to the telephone net- 
work without a transformer. The 3-chip 
set contains a microcontroller, a DSP, 
and an analog front end, operating at 
3.3 or 5V and requiring <150 mW of 
power. The 73D2950T version can also 
embed compressed audio into the 
modem data stream. Price starts at 
$22. Silicon Systems, Tustin, CA. (714) 
573-6200. Circle No. 415 


Video controller comes as chip or 
model. The Bt895 video controller 
handles all system-interface and -con- 
trol functions for a video add-in card, 
including video capture and playback. 
It also accelerates playback of AVI files 
and controls frame-buffer memory. The 
device offers a glueless interface to the 
system interface, frame buffer, 
decoder, and DAC and is available as a 
VHDL model along with a reference- 
board design package ($2900). The 
device costs $16 (10,000). Brooktree 
Corp, San Diego, TX. (619) 452-7580. 
Circle No. 416 


SCSI controller targets high per- 
formance. The NCR58C825 is a SCSI 
I/O processor that connects to the PCI 
bus. It offers an interface for local 
PROM, fetches op codes in burst access, 
and includes flash-memory program- 
ming logic. It supports the advanced 
SCSI protocol interface (ASPI), big- 
and little-endian data, and 20- 
Mbyte/sec data transfers. $39.20 (5000) 
in a 160- pin plastic quad flatpack. NCR 
Microelectronics, Dayton, OH. (800) 
334-5454. Circle No. 417 


1-Mbit SRAMs have 8-nsec access 
times. The 128kx<8-bit MCM6726A, 
256K X4-bit 28A, and 256k x4-bit 29A 
1-Mbit SRAMs are available with 
access times as short as 8 nsec. The 
256-kbit, 32k xX8-bit MCM6706R and 
64k x4-bit O9R offer access times as 
short as 6 nsec. Both 256-kbits SRAM 
have center power and ground pins and 
an output-enable pin. Prices range 
from $71.88 for a 6-nsec, 256-kbit 
SRAM to $234 for an 8-nsec, 1-Mbit 
device. Motorola Semiconductor, 
Phoenix, Az (512) 928-4141. 

Circle No. 418 


EEPROM has 55-nsec access time. 
The 64-kbit AT28HC64B EEPROM has 
an access time as short as 55 nsec. The 
device has an 8kX8-bit organization. It 
features JEDEC-approved software 
data protection that prevents inadver- 
tent writes from a wP during a power- 
up or -down sequence to affect the 
memory. Page-write capability lets the 
device load data 64 times faster than 
conventional byte-write devices. A 120- 
nsec version in a PDIP costs $5.45 (100). 
Atmel Corp, San Jose, CA (408) 441- 
0311. Circle No. 419 


Octal UART suits Unix applica- 
tions. The SCxxC198 octal UART fam- 
ily provides automatic in-band fiow con- 
trol with Xon/Xoff characters and 
programmable 3-character recognition 
for Unix applications. The devices oper- 
ate at 5 or 3.3V, providing TTL input 
compatibility at both supplies. The 
SC68C198 offers a Motorola interface, 
and the SC26C198 offers an Intel inter- 
face. Cost is $30 (10,000). Philips Semi- 
conductors, Sunnyvale, CA. (408) 991- 
4870. Circle No. 420 


3V ASICs optimize mixed-voltage 
designs. The TC183G gate array, the 
TC183 embedded array, and the 
TC188C standard cell, members of the 
TC180 series of ASICs, run mixed-volt- 
age applications. The devices operate 
with a3.3V core and provide 3.3 and 5V 
I/O ports. The TC183G has 30,000 to 
315,000 usable gate using triple-layer 
metal. The TC183E is a TC183G with 
embedded blocks of memory and multi- 
pliers. The TC183C permits high-den- 
sity memory and complex functions, 
including a Z80 wP. NRE charge 
$114,600. A TG183GA83 with 103,000 
usable gates and double-layer metal 
costs $52 (10,000). Toshiba America 
Electronic Components Inc, Irvine, 
CA (408) 456-8900. Circle No. 421 


Delta-sigma ADC is programma- 
ble. The OPALE ADC ($160 (1000)) 
has an S/N ratio plus distortion of 86 dB 
over the extended audio range of 30 Hz 
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to 30 kHz. User-programmable func- 
tions, including oversampling ratio, 
clock frequency, filter gain, filter rip- 
ples, stopbands, and passbands, let you 
adapt the converter for various applica- 
tions. You program the functions on an 
IBM-compatible PC or a Macintosh. 
The company offers an evaluation board 
($1600) and evaluation station, which 
includes the PC augmented with a dig- 
ital I/O board, the company’s SMASH 
simulator, plus a virtual-electronic- 
equipment manager, such as National 
Instruments’ LabView. Dolphin Inte- 
gration, Chicago, IL. (812) 222-1235. 
Circle No. 422 


Comparators and op amps work 
from 3V. The TLV2362 op amp has a 
2.4V output swing of 2.4V, a 5V/yusec 
slew rate, and a 6-MHz bandwidth. The 
TLV1393 comparator features a maxi- 
mum supply current of 250 wA, and the 
TLV2393 comparator features a 
response time of 450 nsec. Prices range 
from $0.45 to $0.63 (1000). Texas 
Instruments, Dallas, TX. (800) 477- 
8924 ext 4500. Circle No. 423 


3V powers receiver IC. The 
CM88&L70 DTMF receiver operates 
from 2.7 to 3.6V with a power consump- 
tion of 18 mW and atypical standby cur- 
rent of 5 pA. The receiver integrates 
the bandsplit-filter and digital-decoder 
functions. The IC decodes the 16 pairs 
of frequencies into a 4-bit code. An 
adjustable steering and guard-time cir- 
cuit tailors reception to the specific 
requirements of various telecommuni- 
cations systems. In a 20-pin TSSOP 
package, the device costs $2.85 (1000). 
California Micro Devices Corp, 
Tempe, AZ. (602) 921-6585.Circle No. 424 


Power controllers switch V.. and 
V,p lines. The MAX613 ($1.68 (1000)) 
and MAX614 ($1.48) analog controllers 
operate with standard PCMCIA digital 
controllers such as Intel’s 82365SL. The 
ICs control the V,,, and V,, voltages 
applied to computer card slots. The 614 
also includes a level shifter for its gate- 
drive output. The level shifter controls 
Voc using an external MOSFET. 
Maxim Integrated Products, Sunny- 
vale, CA. (408) 737-7600, ext 6087. 
Circle No. 425 


2-Mbit flash memory operates 
from 3V. The AT29LV020 and 
AT29C020 2-Mbit flash-memory 
devices operate from 3 and 5V, respec- 
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tively. Both devices have a 2048 x8-bit 
organization. The AT29LV020 and 
AT27C020 offer read access times of 
100 and 250 nsec, respectively. The 5V 
device requires 50 mA of current in 
active mode and 100 pA in standby. The 
maximum sector-write time is 10 msec 
for the AT29C020 and 20 msec for the 
AT29LV20. DIP, $28. Atmel Corp, San 
Jose, CA. (408) 441-0311. Circle No. 426 


GAIN (dB) 
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10K 100K 1M 10M 100M 
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Buffer amplifier fits in small pack- 
age. The 110-MHz BUF-04 comes in an 
8-lead narrow-body surface-mount 
package. Guaranteed specifications 
include a minimum slew rate of 
2000V/ysec, maximum power dissipa- 
tion of 750 mW, and maximum gain 
error of 0.005%. The buffer’s 1-mV off- 
set is 10 to 50 times better than that of 
closed-loop devices. Voltage and cur- 
rent noise spectral densities are 4 
nV/VHz and 2 pA/VHz at 1 kHz, respec- 
tively. $3.90 (100). Analog Devices, 
Wilmington, MA. (617) 937-1428. 

Circle No. 427 


FIFO memory suits DSP chips. The 
SNACT38682 is available with cycle 
times of 15, 20, and 30 nsec. Access 
time is as low as 11 nsec. The chip uses 
a multistage architecture that allows 
reduced setup and hold times, thus 
making less metastable empty and full 
status lines. Other features include 
integrated wP control logic for interfac- 
ing with the company’s TMS320C3x 
family of DSP chips. The chip also 
includes separate almost-full and 
-empty flags. A 30-nsec plastic quad 
flatpack version costs $45.79 (1000). 
Texas Instruments Inc, Denver, CO. 
(800) 477-8924, ext 4500. Circle No. 428 


Real-time clock has nonvolatile 
SRAM. The STK1390 incorporates 64 
kbits of nonvolatile SRAM with a real- 
time clock on a single chip. The product 
employs the company’s Novcel technol- 
ogy, which maintains critical system 


data if the system loses power. The 
device lasts for months while drawing 
power from an external capacitor. The 
chip operates for 30 days min using a 
0.47-F capacitor. The device comes in 
30-, 35-, and 45-nsec speeds. A 45-nsec 
version costs $13.99 (1000). Simtek 
Corp, Colorado Springs, CO. (719) 531- 
9481. Circle No. 429 


Graphics controller aims at note- 
book applications. The 92C168 
graphics IC drives STN or TFT dual- 
scan LCDs at SVGA (1024 x 768-pixel) 
resolution. The device incorporates a 
24-bit RAMDAC and a VESA local-bus 
interface. It comes in a 208-pin plastic 
quad flatpack and costs $19.50 (10,000). 
Opti Inc, Santa Clara, CA. (408) 980- 
8178. Circle No. 430 


Graphics clock generator provides 
dual clocks. The ICS2572 uses two 
PLLs to synthesize clocks for graphics 
systems without needing a crystal. One 
clock drives the video section, offering 
16 programmable frequency presets 
with frequency as great as 185 MHz. 
The other clock drives the memory sec- 
tion and has four presets. Price is $5.10 
(50,000). Integrated Circuit Systems 
Inc, Valley Forge, PA. (215) 630-5300. 
Circle No. 431 


PC chip set integrates power man- 
agement. The M1429G chip set forms 
the core logic for a 386- or 486-based PC 
that conforms to EPA regulations on 
power consumption. The device has a 
power-management unit that offers 
clock scaling and throttling and moni- 
tors peripheral activity. The part costs 
$15 (10,000), including a buffer IC to 
reduce glue-logic needs. Acer Labora- 
tories Inc, Santa Clara, CA. (408) 764- 
0644. Circle No. 432 


Transceiver ICs provide HDSL data 
link. The Bt8952 transceiver provides 
T1/E1 data transmission (1.5 Mbps) 
over 12,000 ft of twisted-pair wire. Its 
signals conform to the Bellcore and 
ETSI standards for a high-bit-rate dig- 
ital subscriber line (HDSL) telephone 
data link. The device has a D/A con- 
verter for data transmission but needs 
an external A/D converter for data 
reception. A companion to the trans- 
ceiver, the Bt8953 channel unit, handles 
clock and data recovery during recep- 
tion and serves as a link between T1/E1 
framers and the transceiver. The trans- 
ceiver includes digital filters that allow 
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it to operate at various data rates. It 
also provides a 120-tap adaptive echo 
canceler and an adaptive equalizer that 
dynamically adjust for changing line 
conditions. An external processor can 
control both functions. The Bt8952 
costs $37 (1000), and the Bt8953 costs 
$45. Brooktree Corp, San Diego, CA. 
(619) 452-7580. Circle No. 433 


Low-cost 12-bit ADC samples at 
750 kHz. The MP87091 costs $10.37 in 
1000 and <$10 in high volumes. The 
multistep flash converter’s proprietary 
comparator design reduces input capac- 
itance, which lowers noise and the cur- 
rent requirements for driving the part 
for minimum input kickback. Internal 
features include a S/H function, refer- 
ence-ladder taps for trimming integral- 
nonlinearity errors, rail-to-rail digitiz- 
ing of analog inputs, and a parallel 
output interface. Typical power con- 
sumption is 175 mW. The device comes 
in 28-pin DIPs and SOICs. Micro Power 
Systems, Santa Clara, CA. (408) 727- 
5350. Circle No. 434 


64-kbit EEPROM has fast access 
time. The AT28HC64B 8k X8-bit EEP- 
ROM offers access times as short as 55 
nsec. The device features JEDEC- 
approved software data protection, 
which prevents inadvertent writes 
from a wP during power-up or -down. 
Because the device has a page-write 
mode, the chip loads 64 times faster 
than conventional byte-write memory 
devices. A 120-nsec version in a plastic 
DIP costs $5.45 (100). Atmel Corp, San 
Jose, CA. (408) 441-0311. Circle No. 435 


IC pair provides SONET interface 
for ATM. The S3011 transmitter and 
$3012 receiver provide the parallel/ser- 
ial-conversion, data-recovery, and 
frame-detection portions of a SONET 
data link using PLL circuits. The 
devices connect to any of several ATM 
overhead processors, providing the 
physical-media-dependent (PMD) sub- 
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layer of the ATM protocol. They come in 
80-pin plastic quad flatpacks and cost 
$32. AMCC, San Diego, CA. (619) 450- 
9333. Circle No. 436 


SVGA accelerator features low- 
cost, VL-bus interface. The Swift II 
graphics chip (SC15012) combines an 
SVGA graphics controller, a 24-bit 
palette DAC, dual clocks, and a hard- 
ware accelerator into a 160-pin plastic 
quad flatpack for <$20. The device 
operates at pixel-clock rates as high as 
135 MHz (1280x1024 pixels, noninter- 
laced) and offers a VL-bus interface. 
The device also supports VESA stan- 
dards, such as the BIOS extension and 
display power-management signals. 
Sierra Semiconductor, San Jose, CA. 
(408) 263-9300. Circle No. 437 


IC extends I?C bus to 100 ft. The 
Philips ?C (inter-integrated circuit) 2- 
line serial communications bus provides a 
100-kbps control link as long as 13 ft. The 
P82B715 can extend that bus to distances 
as great as 100 ft by amplifying the bus 
drive current. You need two P82B715s to 
link control clusters separated by more 
than 13 ft; a single device increases fan- 
out within a cluster. The device comes in 
DIP packages ($1.97) and SOPs ($2.10). 
Philips Semiconductor, Sunnyvale, CA. 
(408) 447-1500. Circle No. 438 


Crosspoint switch provides 200- 
MHz bandwidth. The MT88V322 pro- 
vides a nonblocking 8x4 matrix of dig- 
itally programmable T switches. Each 
switch offers a 200-MHz bandwidth (8 
dB) with crosstalk and feedthrough 
below —80 dB at 5 MHz. The control sig- 
nals offer 150-nsec max setup and hold 
timing. The device comes in a 44-pin J- 
lead plastic leaded chip carrier and 
costs $11.54 (1000). Mitel Semiconduc- 
tor, Kanata, ON, Canada. (613) 592- 
2122. Circle No. 439 


256-kbit EEPROM operates from 
low voltage. The AT28LV256 256- 
kbit EEPROM operates from 8 to 3.6V. 
The nonvolatile memory has a 32k xX8&- 
bit organization and a 200-nsec access 
time. The chip comes in 28-pin thin 
SOPs with a Z dimension of 0.45 in., in 
28-pin DIP packages, or in plastic gull- 
wing packages. A 5V version, the 
AT28HC256, has an access time of 90 
nsec over the military temperature 
range. The 3V version in plastic DIP 
costs $12 (1000). Atmel Corp, San Jose, 
CA. (408) 441-0311. Circle No. 440 


JEIDA floppy-disk IC offers pro- 
grammable data rates. The 
34P3200 provides a pulse detector and 
a data synchronizer with a programma- 
ble data rate. The device operates from 
250 kbps to 8 Mbps. It conforms to the 
JEIDA standard for high-density floppy 
media. Cost is <$8 (1000). Silicon Sys- 
tems, Tustin, CA. (714) 573-6200. 

Circle No. 441 


22V10 PLD offers 5-nsec propa- 
gation delay. The TIBPAL22V10- 
5CEN bipolar PLD offers a maximum 
propagation delay of 5 nsec. The device 
operates at speeds as fast as 117 MHz 
using external feedback. The package 
includes a V_,, center pin with the out- 
puts surrounding the V,,, pin to mini- 
mize output skew. The device is avail- 
able in a 28-pin plastic leaded chip 
carrier and costs $25.75 (100). Texas 
Instruments Inc, Dallas, TX. (214) 
997-5666. Circle No. 442 
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2-chip set integrates 486 PC/AT 
computer. The Fir system controller 
is a 2-chip set for notebook and notepad 
products. The vendor teamed up with 
National Semiconductor and Cirrus 
Logic to create an all-thin-quad-flat- 
pack (TQFP) design. The design, which 
comes in a 100-pin TQF'P, includes the 
PT86C868 and PT86C818 Fir chip set, 
each in a 144-pin TQFP, a 486 CPU, and 
a Cirrus VGA chip in a 176-pin TQFP, 
a National PC87332 SuperI/O con- 
troller in a 100-pin TQFP, a National 
PC87912 8051 scanning keyboard con- 
troller in a 100-pin TQFP, and two 
PCMCIA slots. The chip set costs $40 in 
samples of 100 units. PicoPower Tech- 
nology, San Jose, CA. (408) 954-9898. 


Circle No. 443 
Pseudostatic-RAM controller 
makes nonvolatile memory 


affordable. The bq2212 pseudostatic- 
RAM controller monitors incoming 
power. When power falls below a preset 
threshold, the device automatically 
switches to a backup battery input to 


SONY. YOUR TOP 


RATING CHANNEL 


FOR AV SWITCH 


TECHNOLOGY. 


pocccc---4 


Why waste time channel hopping when Sony has the finest range of AV 
tches? Both I’C Bus Controllable and simple TTL Logic Controllable ready for 
hole series of applications like 7Vs, VCRs, Satellite Receivers, & Video 
“ipment. 

In fact, the panel only shows a small sample of a range extending from 
iple 2 input, 1 output video switches, to very complex 7 composite i/p, 

S i/p, 7 stereo audio input switches, All the features you want are available — 
e bandwidth, in-built 6db video amplifiers, 75 ohm cable drivers, low cross 
<.. plus the facility to combine switches to build more complex functions. 

And that’s just the start of what's available from Sony. As world leaders in 
design and high volume production of a complete range of semiconductors, 
ty can help you with an unbeatable level of technical support. 


AV SWITCH LINE UP 
MODEL EC _ INPUT PORT OUTPUT PORT 

ADDRESS VIDEO AUDIO VIDEO AUDIO 
CXA1114M/P 90H 
CXA1434P 96H 
CXA1314P 92H 
CXA1414P 94H 
oa = O0/2H SC/55— Ssterep 3¢/28 Selene >0MHz 48 aS 
CXA18450 1G/5S _—_Istereo 64 QFP 
CXAI410M 4C/4S 1S SOV 1OMHz 24 SOP 


VCC W PACKAGE 


4C 4stereo 3 3stereo 28 SOP/DIP 


3 = 2 ~ 16 DIP 


CXA1450M 2C / IC +/-5V 30MHz 8 SOP 
Note: 5C/3S means 5 composite and 3 8 (YC) inputs or outputs available. 


For more details on making the switch to Sony technology, please phone: 
Sony International Offices: 
United Kingdom: SSE, UK Sales. Tel: +44 932 816175. 
Germany, Switzerland & Austria: Sony Europa GmbH, CPCE. Tel:+49 89 82916 442. 
France & Spain: Sony France SA, Semiconductor Department. Tel: +33 1 40 87 33 86. 
Scandinavia, Italy & Other Areas: Tel: +44 256 478771 (Ext. 407). 
Alternatively, write to Donna Crowley at: 
Headquarters: Sony Semiconductor Europe, Priestley Road, Basingstoke, 
Hants RG24 9JP. Tel: +44 256 478771 (Ext. 432). Fax: +44 256 818194. 
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power as many as two banks of pseudo- 
static RAMs. The device automatically 
write-protects the data in the pseudo- 
static RAMs when the power fails. The 
bq4115 integrates the bq2212, a 
rechargeable lithium battery, a non- 
rechargeable lithium battery, and a 
512k x8-bit pseudostatic memory into a 
40-pin DIP. bq2212; $3.45 (10,000), 
bq4115; $55 (10,000). Benchmarg 
Microelectronics Inc, Carrollton, TX. 
(214) 407-0011. Circle No. 444 


MIL-STD nonvolatile SRAM offers 
automatic storage. The STK12C68- 
M, a 64-kbit nonvolatile SRAM com- 
plies with MIL-STD-883 Class B stan- 
dards. An automatic-storage feature 
provides continuous monitoring of the 
power supply and status of the SRAM. 
When the device loses power, the cir- 
cuitry disconnects the device from the 
main power source and draws power 
from a small external capacitor. The 
device initiates an automatic-store 
operation, which quickly transfers data 
from SRAM to on-chip shadow KEP- 
ROM. When power returns, the device 
automatically restores data to the 
SRAM. The device comes in 35-, 45-, 


Prem Magnetics, Inc. 


CIRCLE NO. 13 
140 


Real Men Don’t Mind 
Rejects! 

But my boss disagrees. He wanted me to buy 100% final 
tested Prem transformers instead of the statistically 
sampled jobs I got. Now he’s having my photo laminated 

to every box of rejects. I’m dead meat. 


I really shoulda called Prem. 
You oughta call Prem!” 


& PREM’ 


Where Quality Really Counts! 
For Prem’s new catalog or additional product information, call or write 


3521 North Chapel Hill Road, McHenry, IL 60050. 
Phone: 815-385-2700. FAX: 815-385-8578. 
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and 55-nsec versions; the 55-nsec ver- 

sion costs $92.33 (1000). Simtek Corp, 

Colorado Springs CO. (719) 531-9444. 
Circle No. 445 


References guarantee drift of 1 
ppm/°C. The MAX676, 677, and 678 
produce 4.096, 5, and 10V, respectively. 
The ICs have internal factory-calibrat- 
ed analog ROMs—an internal network 
of fusible links controlled by digital 
commands—that ensure 1-ppm/°C 
drift. Long-term drift is guaranteed at 
10 ppm/1000 hours. Maximum output 
variation over the commercial and 
extended-industrial temperature 


One Stop Shopping! 


All your circuit board needs under one roof. 


4761 E. Hunter Ave., Anaheim, CA 92807 


ranges is +0.02%. Maximum input volt- 
age is 18V. The 676 has a low-dropout 
feature that allows it to operate with 
inputs of 4.75V. The devices come in 20- 
pin DIPs and SOICs, and prices start at 
$5.23 (1000). Maxim Integrated Prod- 
ucts, Sunnyvale, CA. (408) 737-7600 ext 
6087. Circle No. 446 


Mask ROMs achieve 50-nsec 
access times. A series of mask ROMs 
achieve an access time as low as 50 nsec. 
The 8-Mbit LH53B8P00 and the 16- 
Mbit LH53B16P00 achieve the low 
access time using page-mode access, 
which reads a page of information at 
once. In normal mode, the access time 
is 120 nsec. The devices also come in 70- 
nsee versions with a normal-mode 
access time of 150 nsec. The units oper- 
ate from 5V and consume 100 mA oper- 
ating current. Standby current is 300 
wA. A 1Mx8-bit, 50-nsec device costs 
$11.20 (5000); A 70-nsec device with the 
same organization costs $9.80 (5000). 
Both versions also come in 2M X8-bit 
versions selling for $19.10 and $17.40, 
respectively. Sharp Electronics Corp, 
Camas, WA. (800) 642-0261. 

Circle No. 447 


PCB MANUFACTURING 
e 2 day turn on multi-layers 
e Prototype and production 
e Gerber Data Test 

° FR4, Polyimide 

e Turnkey assembly 

e PCMCIA up to 6 layers 


PCB DESIGN LAYOUTS 

e Layouts for Economical 
manufacturing 

e Backplanes 

e Impedance Control 

e Analog and ECL 

e Surface Mount 

e 3 CAD Workstations 


TECHNICAL SUPPORT 
e Free Design Layout Tips 
e Free MFG Cost 

Cutting Tips 
e We accept Gerber Data 
Via Modem 


Phone: (714) 970-2430 
FAX: (714) 970-2406 
MODEM: (714) 970-5015 
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The MP8791AB and MP8784AB eval- 
uation boards for the company’s cor- 
responding 12-bit, 2-MHz and 10-bit, 
5-MHz ADCs. The boards allow de 
and dynamic testing and are part ofa 
$150 kit that also includes a product 
sample. Micro Power Systems, (800) 
765-5350. Circle No. 448 


Micrel Semiconductor now manufac- 
tures second sources for the LM4040 
and LM4041 precision voltage refer- 
ences. Accuracy for both versions are 
+0.1 to +2%. Micrel Semiconductor, 
(408) 944-0800. Circle No. 449 


Maxim Integrated Products is now 
an alternate source for the industry- 
standard DG408/409 analog multi- 
plexers. The parts—8-channel single- 
ended and 4-channel differential, 
exhibit on-resistances of 400 typ and 
100-C max. 100-piece prices start at 
$3.45, Maxim Integrated Products, 
(408) 737-7600. Circle No. 450 
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A family of SOT-223 n- and p-channel 
medium-power MOSFETs fill the gap 
between the SOT-89 package (600 mW) 
and the DPAK. The new devices— 
MMF T2955ET1 ($1.25 (1000)), 3055- 
ELT1 ($1.02), and 3055ET1 ($0.92)— 
provide the same low Rosin at lower 
current and power ratings. Motorola 
Inc, (602) 244-3742. Circle No. 451 


Elantec is adding to its CMOS-driver 
family with a series of low-cost, high- 
speed, 2A, 6 devices. Among the 
devices are the $2.25 (100) EL7262 
and EL7272 dual-channel, high- 
speed power MOSFETs that feature 
separated drain connections that add 
flexibility for switching and charging 
circuits. Elantec Inc, (408) 945-1323. 

Circle No.452 


The MAX548 serial, 12-bit multiplying 
DAC is compliant with MIL-STD-883, 
Class B, Rev D. Operating from a 5 to 
15V supply, the DAC specifies guaran- 


teed monotonicity, +1-LSB max gain 
error, and +1/2-LSB max relative accu- 
racy. $56.53 (100). Maxim Integrated 
Products, (408) 737-7600. Circle No. 453 


The 5V AD775 ADC, a second source 
to the Sony CXD1175A and Raytheon 
TMC117%5, features 8-bit conversions 
at up to 20 Msamples/sec. On-chip 
sampling circuitry and a reference 
eliminate extra components. In a 24- 
pin DIP or SOIC, the ADC consumes 
85 mW max. $6.95 (1000). Analog 
Devices, (617) 937-1428. Circle No. 454 


National Semiconductor has added 3V 
devices to its micropower low-dropout 
regulator family. Of the four 100-mA 
devices, two have fixed outputs of 3 and 
3.38V, and two are adjustable regula- 
tors with 3 and 3.3V taps. All four 
devices feature a 380-mV dropout at 
full loads. Prices from $1 (1000). 
National Semiconductor, (408) 721- 
7509. Circle No. 455 


Virtuoso w 


Giving you the time to design in real-time. 


with on-board Ethernet 
and Super VGA 


cas CeBIT 94 
Boot C.08 HANNOVER 
A 


Virtuoso delivers ! Ported from 8bit microcontrollers to parallel pro- 
cessing systems with thousands of 32bit DSPs. Ease of use, superfast 
performance, high reliability and value for money. Includes source code, 
12 months support and maintenance. Ask for full details and availability. 


Virtuoso Nano 


The fastest and smallest multi-tasking kernel for DSPs. Process jwiteh- 
ing and services in < 1 microsecond. Stdio. Network wide messages. 


bp Virtuoso Micro 
A A high level but small preemptive real-time kernel with fully distributed 
semantics for transparent parallel programming. An industries’ first with 
built-in cross development capability in C on any target ! With task level de- 
bugger, tracing monitor, stdio, etc. Free license for use under DOS. 


» Virtuoso Classico 
A t earléss integration of Virtuoso Nano and Micro. A must for a 
processing systems. The real-time 0.S. that really works for DSPs. 


» Virtuoso Modulo 0, I, II, IIL, IV, V, VI € 


A wide range of optimized libraries and support tools for DSP (> 1000 
functions, stdio, PC graphics, plotting, heap allocation, loader, etc.) 


¢ 25 MHz 386s_™ 
CPU; including up 
to 10 MByte DRAM 
¢ On-board Super VGA 
LCD/Video controller 
e On-board Ethernet, Featuring 
AUI and 10 BASE*T interfaces 
¢ On-board SCSI, Floppy controllers and 
2 MByte Flash Eprom Solid State Disk 
e 3 Serial Ports, 
Parallel/Printer port 


4"x 4" Small 
Rugged Format 


For more information call: 
Megatel Computer Corporation 
125 Wendell Ave., Weston, Ont. 
MON 3K9 Fax: (416) 245-6505 


(416) 245-2953 


Megatel is a registered trademark of the Megatel Computer 
(1986) Corporation. 386s is a trademark of Intel Corporation. 


megatel’ 


Worldwide distributed, our open distribution policy welcomes new repre- 
sentatives and Value Added Resellers. Join the Virtuoso concept now |! 


Intelligent Systems International. Tel. (+32).16.62.15.85. 
Fax (+32).16.62.15.84. e-mail : virtuoso@bix.com 
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Motor Management OK, Suspension Optimisation OK, 
Safety Systems OK. Because OKI’s there too. 


ees 
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re you wrestling with an idea 
to make the journeys of tomor- 
row safer and easier? If so, we 
have the Microcontrollers — 
from 4-Bit to 8/16-Bit — to make it happen. 
Vehicle safety is becoming increasingly 
sophisticated. To set the standard for 
tomorrow’ s vehicles, get into the driving 
seat with the latest generation of origi- 
nal series Microcontrollers from OKI. 
For example, the 66507 series with 8-Bit 


external and 16-Bit internal architecture, 


se OKI Microcontrollers. 


which can be programmed using 
optimized C-compilers and full 
emulator support from OKI 
(and Yokogawa). 

These Microcontrollers come with a blis- 
tering 125 ns instruction execution time, 
and up to 64 KB ROM and 2 KB RAM 
on-chip. Also on-chip are a 16-channel, 
10-Bit A/D converter and PWM circuit, 
all housed in a 128-pin package. 

If you are looking at advanced vehicle 


systems give us a call. 


WE MAKE IT WORK. 


MICROCONTROLLER - ADPCM SPEECH - ASIC - TELECOM ICs -DRAMs AND OTHER STANDARD-CUSTOM ICs 


OKI ELECTRIC EUROPE GMBH - ROHRAUERSTRASSE 72 - D-81477 MUNCHEN - GERMANY - TEL.: + 49 89784091 - FAX: + 49 89782913 


OKI SEMICONDUCTOR (UK) LTD. - UNIT 5 SHAFTESBURY COURT - 18 CHALVEY PARK - SLOUGH BERKSHIRE, SL1 2HT - GREAT BRITAIN - TEL.: + 44 7535165 77 - FAX: + 44 753517195 


OKI (FRANCE) SARL - 148 RUE DE CHEVILLY - F-94240 L’HAY LES ROSES - FRANCE - TEL.: + 33 1456003 28 - FAX: + 33 149780958 
OKI ELECTRIC EUROPE GMBH - HELLERSBERGSTRASSE 2 - D-41460 NEUSS - GERMANY - TEL.: + 49 2131 15960 - FAX: + 49 2131 103539 - TLX.: 8517427 
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“ELECTRONIC DESIGN AUTOMATION 


FPGA environment simplifies the design process 


Taking a field-programmable gate- 
array (FPGA) design from concept to 
silicon typically requires the use of 
many tools. ViewF PGA from Viewlogic 
simplifies this task by controlling and 
automating the process. The software 
provides process and data manage- 
ment, integration to system-level 
design, and links to FPGA-vendor lay- 
out tools. By tightly integrating more 
than 50 tools and utilities, the software 
reduces the learning curve for execut- 
ing FPGA designs. Because View- 
FPGA keeps you following the correct 
design methodology, you no longer have 


to execute FPGA designs. 


Providing integrated tools and methodology guidance, ViewFPGA reduces the time it takes 


to know the detailed design processes 
of—and differences between—each 
family of FPGAs. 

To create designs, use any combina- 
tion of schematics, ABEL, JEDEC, and 
VHDL. Coupling hardware-description 
languages (HDLs) using VHDL or 
ABEL with logic synthesis lets you cre- 
ate and simulate a design before select- 
ing a target FPGA device. Cross-prob- 
ing among any of the design-entry 
methods and simulations simplifies 
design debugging. 

Because HDLs are not tied to any 


making designs easier to reuse. When 
you retarget a design, you never have to 
accept inefficiencies because View- 
FPGA lets you synthesize the design 
description directly to the target 
FPGA. When it’s time to select the tar- 
get FPGA, the software helps you com- 
pare manufacturers’ FPGAs, based on 
speed, cost, power, and pin count. 

The software also helps you take 
your FPGA model into a system-level 
simulation for full-system verification 
by automatically generating a timing 
model and graphics symbols for a 
design. You can use the same simulator 
to simulate the FPGA and to simulate 
a system design. When you want to 
place and route the FPGA, you can use 
the FPGA vendor’s integrated layout 
tools. 

If you already use Viewlogic’s Unix- 
based Powerview or Windows-based 
Workview Plus family of design tools, 
you can add ViewFPGA for $8200 or 
$5750, respectively. ViewF PGA is part 
of Programmable Architect, which 
costs $25,000 for Unix-based systems 
and $21,000 on Windows-based sys- 
tems. ViewArchitect also provides 
design entry, simulation, and synthesis 
capabilities. Programmable Architect, 
in turn, is part of Programmable 


' Expert, which costs $30,000 for Unix- 


based systems and $25,000 for Win- 
dows-based systems. Programmable 
Expert also includes Programmable 
Architect plus place-and-route tools for 
Actel, Altera, or Xilinx. —Doug Conner 

Viewlogic Systems, Marlboro, MA. 
(508) 480-0881. Circle No. 373 


Boundary-scan editor creates BSDL files 


Boundary-scan architecture provides 
an excellent method of testing high- 
density interconnection and packag- 
ing during the manufacturing stage. 
However, to take advantage of bound- 
ary-scan architecture, you must 
design boundary scan into your IC. 
One useful tool for this task is the 
BCAD1 graphical boundary-scan- 
description editor from AT&T. 
BCAD1 lets you create and edit 


Boundary Scan Description Language 
(BSDL) files. 

To use BCAD1, you enter functional- 
level specifications, and the system 
automatically generates a BSDL file 
that conforms to the BSDL standards. 
The tool also generates conformance 
test vectors that verify an implemen- 
tation conforms to the IEEE-1149.1 
standard. 

According to the company, using 


BCAD1 reduces the time you need 
to make device-level implementations of 
boundary scan from approximately 
three days for manual implementation 
to about 1 hour using BCAD1. The tool, 
part of the ATTDFT for Circuit Design 
family, runs on a Sun SPARCstation. 
Price for a single-CPU license is 

$16,000.—Doug Conner 
AT&T, Allentown, PA. (800) 875-6590. 
Circle No. 374 
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THE BEST THING GOING. 


Hansen’s precision motors have a 
reputation for efficient and 
productive service...even under the 
most demanding conditions. 


DC Motors. High performance, long 
life and reasonable costs are 
characteristic of Hansen’s DC 
motors, ideally suited for a number 
of applications. 

Stepper Motors. Generate precision 
motion control with a Hansen 
stepper motor. A wide range of sizes 
(from 14 through 28) are utilized by 
our customers in the computer, 
office machine, medical equipment 
and automotive industries. 


Synchron Motors. Hansen is a 
leader in synchronous motor 
technology and proudly supplies 
millions of synchronous motors 
annually for a variety of applications. 


Hansen’s built-in quality and on- 
time delivery are supported by our 
customer service. 


We will work with you to custom 
design the motor for your specific 
needs and match your application 
with the correct power source. 


Tomorrow’s ideas for today’s 
technology...that’s what Hansen Is 
all about. Our motors are simply the 
best things going. 


Hansen Corporation 


Hansen Corporation 
A Minebea Group Company 
P.O. Box 23 ® Princeton, IN 47670-0023 
Phone: 812-385-3415 © Fax: 812-385-3013 


CIRCLE NO. 50 


Dip You KNow? 


EDN serves 
electronic engineers and 
engineering managers in more than 
100 countries worldwide. 


EDIN 
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ELECTRONIC DESIGN 
AUTOMATION 


Generator creates 
efficient FPGA macros 


The ACTgen parameterized macro- 
function builder creates efficient coun- 
ters, adders, registers, decoders, and 
multiplexers for Actel’s ACT 2 and 
ACT 3 FPGAs. The macro generator 
creates customized structured blocks 
for 2- to 32-bit operations. It lets you 
instantiate the macros as part of a 
VHDL, so that you can create a design 
with combinations of structured and 
synthesized logic. ACTgen is free to 
Actel Designer series customers. ACT 
1 and ACT 2 users that are not Design- 
er Series customers can upgrade for 
$495, which also includes a Windows- 
based user interface and the ACTmap 

FPGA fitter.—Doug Conner 
Actel, Sunnyvale, CA. (408) 739-1010. 
Circle No. 375 


The ACTgen macro-function generator cre- 


ates efficient structured blocks as large as 
32 bits. 


NEXT IN EDN 
As silicon densities increase, 
_ ASIC and FPGA designers 
will need to pay more, not 
less, attention to layout. Ray 
_ Weiss uncovers the practical 
~ limits of logic synthesis in 
the next issue's cover story. 


Vertica 
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INTRODUCING MICRO-CAP IV. | 
MORE SPICE. MORE SPEED. 
MORE CIRCUIT. 


PC-based circuit analysis just became faster. 
More powerful. And a lot easier. Because 
MICRO-CAP IV is here. And it continues a 
12-year tradition of setting CAE price/ 

~ performance standards. 

Put our 386/486 MICRO-CAP IV to work, 
and you'll quickly streamline circuit creation, 
simulation and edit-simulate cycles — on circuits as large as 
10,000 nodes. In fact, even our 286 version delivers a quantum 
leap upward in speed. Because, for one thing, MICRO-CAP IV 
ends SPICE-file-related slowdowns; it reads, writes and 
analyzes SPICE text files and MC4 schematic files. It also 
features fully integrated schematic and text editors. Plus an 
interactive graphical interface — windows, pull-down menus, 
mouse support, on-line HELP and documentation — that 
boosts speed even higher. 

Now sample MICRO-CAP IV power. It comes, for example, 


CIRCLE NO. 96 


AC Analysis 


from SPICE 2G.6 models plus extensions. Compre- 
hensive analog behavioral modeling capabilities. 

A massive model library. Instant feedback plotting 
from real-time waveform displays. Direct schematic 
waveform probing. Support for both Super and 
Extended VGA. 

And the best is still less. At $2495, MICRO-CAP 
outperforms comparable PC-based analog simulators — even 
those $5000+ packages — with power to spare. Further, it’s 
available for Macintosh as well as for IBM PCs. Write or call 
for a brochure and demo disk. And experience firsthand 
added SPICE and higher speed — on larger circuits. 


1021 S. Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 FAX (408) 738-4702 
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® Q3/93 


Design Engineering Bulletin 


New Product and Applications Information for Design Engineers 


SLIC™ E?PROM Simplifies Embedded Systems 
Firmware / Software Programming and Updating 


he new SLIC E2PROM devices provide embedded systems with a convenient method to program/update 

firmware and parametric data while reducing chip count and offering substantial cost savings. The SLIC E2PROM 
devices, without a need for an external latch, are addaptable to multiplexed address / data buses of the most popular 
microcontrollers. The SLIC E2PROMs are 5V in circuit re-programmable, thus eliminating off board programming and 
storage costs. The application firmware is transferred to the SLIC E? over the communication link established between 
the target system board and a host computer. This may be done many times during life of the end product, either at 
different stages of the manufacturing process, or after the system is installed in the field. 

The 88C64/8051 and 68C64/68HC11 SLIC E2PROMs 
have 8Kx8 of program/data storage, approximately 500 
bytes of that are taken up by the SLIC E2 code. Other ad- 
vanced features of the SLIC E2PROM family are: the con- 
current read/write capability, software data protection 
(SDP), block protection (BPR), and byte/ page alterablity. 

The SLIC E2PROM devices contain controller specific 
routines written in assembly language to handle the fol- 
lowing tasks: Boot firmware, Receive / Transmit buffer 
management, command parser, system reset, device pro- 
gramming / verifying, and other device dependent opera- 
tions. Using subroutine calls, the system application pro- 
grams may interface the SLIC E2PROM BIOS code for 1/O Bai pi dace eee diny (ae “eng oe TS : 
operations. 


IBM PC 
or 
COMPATIBLE 


1 RS232 
1 DRIVERS 


System example using an 80C31 and an X88C64 SLIC. 
Data Sheet Enclosed 


XK88 / 80C31 SLIC™ E? Development System 


he XK88 Development System is ideal for 80C51 
based embedded system applications. It is useful for pro- 
gram debugging and/or 88C64 SLIC E2 evaluation. The sup- 
plied emulation cable allows this system to replace a microcon- 
troller in an existing design, and by transferring system firm- 
ware to the on-board SLIC E2, execute and modify that code. 
A prototype area is provided to design in additional func- 
tions. The diskette contains all the program files, device driver, 
and schematics drawing of the board along with the ORCAD’s 
library files. 
The XK88 is available from Xicor or Xicor’s distributors. To 
order a XK88 SLIC E2 Development System directly from Xicor. 


Data Sheet Enclosed 
XK88 SLI C Development System provides a complete 
desi gn environment for 80C31 based SYS tems. and SLIC (Self Loading Integrated Code) are registered trademarks of Xicor Inc. 
Xicor Inc., 1511 Buckeye Drive, Milpitas, California, 95035 Telepone (408) 432-8888 Fax (408) 432-0640 
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EDN-New Propucts 


ELECTRONIC DESIGN AUTOMATION 


Physical design planner stream- 
lines submicron gate-array de- 
signs. Design Planner 2.2 for Gate 
Array helps you bring physical design 
considerations into the design process 
earlier. Features include timing-driven 
floorplanning, automatic partitioning, 
routeability analysis and base array 
editing features. According to the com- 
pany, the tool makes it possible to accu- 
rately predict circuit performance and 
area requirements before routing and 
fabrication. The tool links synthesis 
tools from Synopsys and schematic- 
capture tools from Viewlogic and 
Cadence to gate-array place and route 
systems from Cadence (Gate Ensem- 
ble) and Silvar-Lisco (GARDS). Design 
Planner 2.2 for Gate Array is available 
now and starts at $40,000. A version for 
embedded gate arrays will be available 
in the first quarter of 1994. High Level 
Design Systems, Santa Clara, CA. 
(408) 748- 3456. Circle No. 399 


Windows-based pc-board layout 
software gives the designer full 
control for complex designs. Win- 
Board’s manual routing and editing 
capabilities accommodate pe boards 
with high speed circuits, analog cir- 
cuits, round boards or dense ones. The 
software provides a full color tool bar, 
dialog boxes, templates, and on line 
help. WinBoard costs $995 including 
libraries and utilities. Ivex Design 
International, Beaverton, OR. (503) 
531-3555. Circle No. 400 


VHDL simulator offers high speed. 
The Optium VHDL simulator provides 
a highly graphical user environment 
and incorporates the company’s high- 
speed SpeedWave simulation engine. 
Optium costs $16,000 and is free to all 
Vantage Spreadsheet customers under 
maintenance. Designers under tight 
deadlines can put multiple Speed Wave 
engines to work simulating different 
blocks of a design at the same time. 
Five SpeedWave simulation engines 


FREE INFO, FREE POSTAGE 


Use our postage-paid reader-service 


cards to get more information on 
any of these products. 


cost $45,000. You can also lease Optium 
for $2000 per week. Vantage Analysis 
Systems, Fremont, CA. (510) 659-0901. 

Circle No. 401 


Combine Verilog-XL with accurate 
timing and power simulation. The 
Vertue simulation backplane lets you 
co-simulate between TimeMill or Pow- 
er Mill and Verilog-XL. The tool is espe- 
clally useful for deep submicron 
designs. You can start with a design at 
the register transfer level (RTL) or 
gate level and then change blocks into 
transistor level for accurate simulation 
results. The company claims power and 
timing results that are within 10% of 
Spice simulation. Vertue costs $18,000. 
Epic Design Technology, Santa Clara, 
CA. (408) 988-2997. Circle No. 402 


Fuzzy-logic design and simulation 
tool offers increased capability. 
CubiCale 2.0 offers a variety of 
improvements over the previous ver- 
sion. Those improvements include con- 
trol over each step of the fuzzy infer- 
ence process, 5-D-decision surface- 
display plots, and array-variable sup- 
port for complete system simulation, 
including nonfuzzy computations. Cubi- 
Cale 2.0 Costs $495; an upgrade from 
the previous version costs $100. The 


“programmers version, CubiCale RTC 


2.0 costs $795, and an upgrade costs 
$150. HyperLogic, Escondido, CA. 
(619) 746-4089. Circle No. 403 


Design state machines graphical- 
ly. BetterState from R-Active lets you 
create state machine designs under 
Microsoft Windows using a graphical 
design tool. The software then gener- 
ates code in C, C++, VHDL, or Verilog. 
BetterState costs $1195. R-Active, 
Cupertino, CA. (408) 252-2808. 

Circle No. 404 


Analyze electromagnetics prob- 
lems quickly. Theory and Selected 
Problems of Electromagnetics from 
Schaum’s Outline Series helps you ana- 
lyze electromagnetic problems. The 
book helps you change parameters on 


formulas or plots and see the results 
immediately. The electronic book 
requires Windows Mathcad 3.1 or high- 
er and costs $49. MathSoft, Cambridge, 
MA. (617) 577-1017. Circle No. 405 


Architectural synthesis tool com- 
plements low-level products. 
ViewArchitect synthesizes hardware 
architecture from a behavioral VHSIC 
hardware-description language, pro- 
ducing an architectural block diagram 
and a detailed register-transfer level 
(RTL) design structure ready for logic 
synthesis. The product provides a back- 
plane capability that lets you feed 
architectural designs to a variety of 
logic-synthesis tools. ViewArchitect 
also lets you insert partial- or full-scan 
test structures into a design during the 
architectural phase. The product 
results from Viewlogic’s acquisition of 
Racal-Redac Technology, part of amul- . 
tifaceted strategic alliance. ViewArchi- 
tect will run in Viewlogic’s Unix-based 
Powerview design environment and 
will be available in the second quarter 
of 1994. The software costs $25,000. 
Viewlogic Systems Inc, Marlboro, MA. 
(508) 480-0881. Circle No. 406 
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Radial samarium-cobalt magnets 
have 25% higher energy. These cus- 
tom-fabricated radial samarium-cobalt 
magnets exhibit a BH ranging from 18 
to 26 MGOe (mega-gauss-oersted). The 
magnets are available with four to 12 
poles. Sizes range from 12 to 20 mm out- 
side diameter, 10 to 18 mm inside diam- 
eter, and 1 to 4 mm thick. Orientation 
percentage is 90 to 95%. A typical appli- 
cation is a hard-disk drive’s motor. A 
typical 12-pole, 0.5g magnet in produc- 
tion quantities costs $1.50 (plus a tool- 
ing NRE). International Magnaprod- 
ucts Inc, Westminster, CO. (305) 
650-1903. Circle No. 457 


PCMCIA sockets and plugs adopt 


various orientations. A line of 
PCMCIA sockets and plugs suits tradi- 
tional horizontal as well as vertical or1- 
entation. Through-hole and surface- 
mount versions are available. Standard 
options on most plugs include left- or 
right-hand ejector buttons, electrostat- 
ic-discharge clips, and locking clips. An 
88-pin plug for DRAM cards is also 
available. $0.041 per pin for sockets and 
$0.037 per pin for plugs. Delivery is five 
working days ARO. Samtec, New 
Albany, IN. (812) 944-6733. Circle No. 458 


Mixer covers 5- to 2500-MHz 
bandwidth. The RMS-25MH mixer is 
a surface-mount unit featuring an all- 
ceramic case. The unit measures 
0.25 <0.31 0.20 in. and delivers 32-dB 
isolation typ. All connection pads are 
solder over a nickel barrier. The units 
meet MIL-M-28837 standards. $7.95 
(10 to 49). Mini-Circuits, Brooklyn, 
NY. (718) 934-4500. Circle No. 459 


Miniature switches combine slide 
and pushbutton in a tiny package. 
The MPS series switches save space in 
portable or small products, such as 
pagers and telephones, by combining 
two switching functions in one package. 
The switches’ pushbutton mechanisms 
are physically separate from their slide 
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COMPONENTS 


Use our postage-paid reader-service 


cards to get more information on 
any of these products. 


mechanisms. The series comprises 
three models: the MPS101 (on-on-off), 
and the MPS101A and B (different on- 
on-on configurations). Contact resis- 
tance measures 20 mQ max. The 
switches withstand 100,000 mechanical 
cycles. The pushbutton switch can 
carry 0.5 VA max at 20V max. The slide 
switches handle 300 mA at 125V ac or 
30V de. $1.69 (1000). Mors/ASC, Wake- 
field, MA. (617) 246-1007. Circe No. 460 


Yellow LED indicator is visible in 
sunlight. Available in panel-mounted 
and pe versions, the model 200-A3K 
LED indicator has a luminous intensity 
of 3000 med. You can power the indica- 
tor from 5V dc to 220V ac, depending on 
model. $2.66 (1000). Data Display 
Products, El] Segundo, CA. (810) 640- 
0442. Circle No. 461 


Pot-core inductors handle RF and 
low power. A line of pot-core induc- 
tors suits through-hole applications. 
The units meet MIL-C-15305, Grade 1, 
class B standards. Inductances range 
from 1 to 820 mH, and Q ranges from 
135 to 400. $7 (100). Engineered Com- 
ponents Co, San Luis Obispo, CA. (805) 
544-3800. Circle No. 462 


Crystal oscillator’s frequency is 
voltage controlled. The Model 
4930044 voltage-controlled crystal 
oscillator spans a frequency range from 
60 to 120 MHz. Frequency stability is 
+5010 over a temperature range of 0 
to 50°C. The electrical frequency devia- 
tion is +385 ppm for a control voltage of 
+5V de. Its linearity is +5% of best 
straight line. The unit measures 
2.34X1.560.44 in. $190 to $240 (500). 
Delivery is stock to 14 weeks. Piezo 
Crystal Co, Carlisle, PA. (717) 249- 
Z15tT., Circle No. 463 


Surface-mount receptacles sit 
0.067 in. above pc board. A line of 
surface-mount receptacles employs a 
dual-beam U-type contact to reduce 
receptacle height. The receptacles’s 
contacts are 0.079 in. apart. Contacts 
can handle 1A, and contact resistance 
measures 20 mQ. $0.035/contact. Spe- 
cialty Electronics Inc, Lewisberry, 
PA. (803) 457-3824. Circle No. 464 


Edge-mounted pc-board switch 
features NO and NC contacts. 
Series 32-1 switches have interlocking 
packages that allows the switches to 
stack side by side. The switches mea- 
sure 0.272 <0.220 <0.400 in., and, when 
stacked, switch buttons are on 0.200-in. 
centers. $1 (1000). Grayhill, La Grange, 
IL. (708) 482-3182. Circle No. 465 


Fan blows onto heat source. A 
small muffin fan mounts directly to the 
heat sink of a Pentium wP. The fan fea- 
tures 0.8°C/W performance and a 
50,000-hr operating life (at 25°C). $14. 
International Electronic Research 
Corp, Burbank, CA. (213) 849-2481. 

Circle No. 466 


Surface-mount trimmer provides 
precision adjustments in four 
turns. The Model 44 4-turn trimmer 
has a proprietary Teflon rotor mecha- 
nism that allows precision adjustments 
commonly achieved with 15- to 20-turn 
pots. The sealed device withstands sur- 
face-mount temperatures and cleaning. 
$2.13 (1000). Delivery is stock to four 
weeks ARO. Beckman Industrial 
Corp, Fullerton, CA. (714) 447-2345. 
Circle No. 467 


Heat-pipe heat sinks cool power 
semiconductors. A line of heat-pipe 
heat sinks use a non-ozone-depleting 
fluid. The heat sinks suit outside-trac- 
tion applications. Standard models are 
available for semiconductor devices up 
to 3.94 in. in diameter and dissipate up 
to 3000W. Models with thermal resis- 
tances as low at 0.01°C/W at 10 ft/sec 
airflow are available. $260 (1000). 
Thermacore Inc, Lancaster, PA. (717) 
569-6551. Circle No. 468 
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Noritake has whatever kind of Vacuum Fluorescent Display that will fit your particular needs, including a 
wide range of character modules and graphic modules. 


e Low cost ¢ High brightness 

e Easy user interface ¢ SMT 

¢ Flexible control data ¢ Character Modules - over 20 models 
¢ High visibility ¢ Graphic Modules - over 10 models 


Call TOLL FREE 800-837-4727 


or contact your local Noritake office: 


Chicago Boston Dallas Los Angeles New Jersey 
2635 Clearbrook Drive 945 Concord Street, Ste. 118 2454 Dallas Trade Mart 2050 E. Vista Bella Way 75 Seaview Drive 
Arlington Heights, IL 60005 Framingham, MA 01701 Dallas, TX 75207 Compton, CA 90220 Secaucus, NJ 07094 
Tel. 708-439-9020 Tel. 508-626-0811 Tel. 214-742-9389 Tel. 310-603-9770 Tel. 201-319-0600 
Fax 708-593-2285 Fax 508-626-0429 Fax 214-747-5065 Fax 310-603-9810 Fax 201-319-1962 

Canada Europe 

Noritake Canada Ltd. Noritake Europa GmbH. 

90 Nugget Avenue Frankfurter Strasse 97-99 

Agincourt, Ontario M1S 3A7 W-6096 Raunheim, Germany CIRCLE NO. 98 

Tel. 416-291-2946 Tel. 06142-43095/96/97 


Fax 416-292-0239 Fax 06142-22799 


EDN-New PRODUCTS 


VME board parallels 16 DSPs. The 
CNAPS/VME-16 board combines 16 of 
the CNAPS DSPs on a 6u board, 
achieving 1.3G operations/sec with a 
20-MHz clock. Each processor has, on 
chip, a multiplier, accumulator, shifter, 
and RAM and follows a single-instruc- 
tion, multiple-data architecture. $3900; 
32-processor version, $5850. Adaptive 
Solutions, Beaverton, OR. (503) 690- 
1236. Circle No. 470 


Multibus Il board offers processor- 
based I/O. The third generation of 
modular-interface-extension (MIX) 
Multibus II base boards uses the 
Intel486 processor to control its I/O 
functions. Processor options range 
from a 33-MHz SX to a 66-MHz DX2 
with memory to 32 Mbytes standard 
SIMMs provide. The boards accept I/O 
modules, such as Ethernet controllers, 
wide-area controllers, and asynchro- 
nous terminal controllers, that plug 
into the MIX bus. From $2495 to $3895. 
Intel Corp, Santa Clara, CA. (800) 438- 
4769. Circle No. 471 


DSP board accepts MIX modules. 
The Model 4284 VME board combines a 
TMS320C40 DSP with space for three 
modular-interface-extension (MIX) 
expansion modules connected to the 
processor local bus. The processor has 
16 Mbytes of DRAM, 4 Mbytes of 
SRAM, and 32 kbytes of EPROM and 
provides 10 front-panel communica- 
tions ports. The expansion modules let 
you customize the I/O, adding, for 
example, as many as 32 channels of data 
acquisition. $6495. Pentek Inc, Nor- 
wood, NJ. (201) 767-7100. Circle No. 472 


Embedded XT doubles speed. The 
CoreModule XTPlus provides a PC/XT- 
compatible PC/104 single-board com- 
puter that runs at 16 MHz—twice the 
XT architecture’s speed. The board 
uses the NEC V51 processor, 2 Mbytes 
of RAM, and offers an optional bootable 
solid-state disk. Its BIOS has addition- 
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al functions to handle embedded appli- 
cations. $356 (100). Ampro Computers 


Inc, Sunnyvale, CA. (408) 522-2100. 


Circle No. 473 


PC/104 module has four serial 
channels. The PCM-COM4-2 module 
offers 4-channel RS-232C serial I/O 
capability at rates to 115.2 kbps. The 
channels each include 16-byte transmit, 
receive buffers, and are configurable to 
RS-422 and RS-485 signal levels (by 
adding the $15 CK-75176-2 chip kit). 
$275. WinSystems Inc, Arlington, TX. 
(817) 274-7553. Circle No. 474 


VME board duplicates Super 
SPARCstation. The V64-SS is a VME- 
based version of the Super SPARCsta- 
tion; it combines an I/O accelerator that 
handles data at 200 Mbytes/sec and a 
multiple-CPU processor section that 
runs the Solaris and VxWorks operat- 
ing systems. The board has six serial 
ports and accepts two S-bus add-in 
eards for graphics and additional I/O 
capability. $7590. General Micro Sys- 
tems Inc, Rancho Cucamonga, CA. 
(909) 980-4863. Circle No. 475 


I/O board survives severe envi- 
ronments. The PIO-2 offers 32 digital 
I/O channels with optically isolated 
input and high-current output lines. 
The output lines use solid-state relays 
and can sink 500 mA at 28V. The board 
is available in five ruggedness levels, 
from benign-environment to conduc- 
tion-cooled MIL-SPEC. From $2605. 
Radstone Technology, Montvale, NJ. 
(201) 391-2700. Circle No. 476 


Featherweight PC needs only 50 
mW. The uVG25 PC-compatible mod- 
ule measures 52X80 mm and consumes 
50 mW at 5V. The module uses two 50- 
pin connectors for interface to your sys- 
tem; it offers 32 parallel I/O lines, two 
serial channels, and a real-time clock. 
The module’s processing core includes 
a 10-MHz V25 processor and as much as 
1 Mbyte of memory. From $120. Sky- 
lake Talix, Southampton, Hampshire, 
UK. (44) 703-666403. Circle No 477. 


Low Cost 
Embeddable PCs... 


...With on-board 
A/D converter 


v Three COM ports 

v LPT1 printer port 

Y RTC andwatchdog 

v¥ CMOS for low power 

¥ Upto 1MB memory on-board 

¥ Built-in Turbo Debugger™ support 

v No special software tools needed 

Y Accepts XMODEM program download 

¥ Six channel, 12-bit A/D converter 

¥ PC/104 or STD BUS expansion 

Y Single quantity - only $350 with A/D, 
$275 without 

Y Significant OEM discounts 


FREE CATALOG! 
Our 280-page catalog includes the 
broadest range of processor types 
and mounting options. 
Ask for a free copy. 


MICRO/SYS 


Glendale, CA « (818) 244-4600 + FAX (818) 244-4246 


CIRCLE NO. 113 


The EDN Readers’ Bulletin Board System: 


The EDN Readers’ BBS 
| (Bulletin Board System) 
| plugs engineers into a 
| unique new form of com- 

munication. The BBS com- 
bines both the pointto-point commu- 
nication of e-mail with the saturation 
coverage of broadcasting. In addition 
to sending and receiving text mes- 
sages, BBS users can also exchange 
any form of computerized material. 
All engineers need to access the BBS 
are the tools they probably have on 
their desks anyway: a computer, a 
modem, and a phone. 

The EDN Readers’ BBS is com- 
pletely free and noncommercial. All 
new users have full privileges imme- 
diately. The BBS has no time limits, 
download limits, upload require- 
ments, or user fees. 

EDN editors use the BBS several 
ways to communicate with readers. 
First, any EDN story or Design Idea 
that has computerized material asso- 
ciated with it has a copy of that mate- 
rial posted on the BBS. this procedure 
saves readers the effort and errors 
that come with typing in a program 
manually. Further, editors can post 
corrections or additions to stories 
immediately on the BBS instead of 
waiting to print them in EDN. 

The BBS serves as a 24-hour/day 
electronic conference where readers 
can share opinions, problems, and 
solutions with their peers. Readers can 
pose questions on a public BBS forum 
that parallels EDN’s popular “Ask 
EDN” column. In addition to posing 
questions, readers can also post 
answers to other readers’ questions 
on the “Ask EDN” forum, promoting 
sometimes lively exchanges. 

Editors and readers can oxen ane 
private messages and computer files 
using the BBS’s e-mail facility. 


SP7800A Single Supply 12-Bit Sampling ADC 


The new SP7800A is a SIPEX developed 3usec, 
12-Bit Successive Approximation Analog-to-Digital 
Converter including an Internal Reference, Clock 
and Sample/Hold... featuring true "Nyquist" 
Sampling and Single +5V Power Supply Operation. 


Another way to access EDN 


The BBS’s system operator (“sysop”) 
oversees a growing collection of over 
1500 engineering-related programs. 
Some of these programs are “public 
domain” (free), and some are “share- 
ware” (software that can be tried out 
for free and paid for on the honor sys- 
tem). Although an estimated 65,000 
BBSs are operating in the United States 
alone, the engineering-only orientation 


and comprehensiveness of the EDN 
Readers’ BBS is unique. 


Full line catalog on request. 
See our ad in EEM. 
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¢ 12-Bit Resolution 

¢ 72dB SINAD @ 165kHz (f,_) 
¢ 3uSec Conversion Time 

¢ +0.5 LSB Linearity 

¢« 24-pin SOIC, PDIP or CDIP 


...available in all temperature ranges 
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Our new HD-PAK™ Series DC/DC Converters give 
you the most output power, the highest performance 
and the best features. It's that simple. You won't find 
a true 54 Watts/in° density (300 Watt output) over the 
specified temperature range anywhere else in an 
industry standard package. The HD-PAK is rated for 
300 Watts of output power at a baseplate temperature 
of 85°C (225 Watts at 100° C). 


The 300 VDC input HD-PAK is designed specifically for 


worldwide distributed power applications. 


Call, FAX or write us today for more information. 


(508) 667-9500 


Powercube Corp., 8 Suburban Park Drive, Billerica, MA 01821 Fax (508) 667-6280 


HD-PAK Features 


@ Fixed 350 Khz operation 

@ -40°C to +100°C baseplate temperature 

@ Low output ripple 

@ Parallel capability 

@ Outputs 2.6, 3.3, 5, 12, 15, 24, 28 and 48VDC 


@ Synchronization (300-400 Khz) from internal or 
external source 


@ Up to 90% efficiency 
@ UL, CSA and VDE (in process) 


LI) POWERCUBE 


Mm =A SUBSIDIARY OF UNITRODE CORPORATION 


CIRCLE NO. 100 
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Flash card stores 40 Mbytes. The 
SDP5A-40 Type II PCMCIA card pro- 
vides 40 Mbytes of storage in flash 
memory. Compression software on the 
card effectively doubles the capacity. 
The card complies with the PCMCIA 
2.0 and JEIDA 4.1 ATA specifications, 
meaning that it appears to a host com- 
puter as a conventional disk drive. 
$1995. SunDisk Corp, Santa Clara, CA. 
(408) 562-0500. Circle No. 48] 


Removable hard-disk drive allows 
hot swapping. The Intelligent 
removable disk-drive family, with 3.5- 
and 5.25-in. units, lets you insert or 
remove a drive without turning off the 
host computer. The IDE drives come in 
capacities ranging from 80 to 260 
Mbytes. An optional installation kit 
($150) includes a controller card and 
drive-bay mounting hardware. Drives, 
$399 to $599. Logisys Inc, Anaheim, 
CA. (714) 533-6688. Circle No. 482 


CD-ROM drive doubles transfer 
speed. The CDX-535 CD-ROM drive 
transfers data at 300 kbps, twice as fast 
as traditional CD-ROM drives. A 256- 
kbyte cache ensures uninterrupted dis- 
play of multimedia information in real 
time. Average access time is 250 msec. 
The drive comes with drivers, a SCSI 
card, and cables. $895. Chinon Ameri- 
ca, Torrance, CA. (310) 533-0274. 

Circle No. 483 


Double-speed CD-ROM drives 
have modest cost. The XM-4101 
series of double-speed CD-ROM drives 
has a 320-msec typical access time and 
a 300-kbps data-transfer rate. The 1- 
in.-high drives mount horizontally or 
vertically and are available as internal 
or external units. Installation kits are 
available for AT/XT, PS/2, and Macin- 
tosh. Internal drive, $320; external 


EDN-New Propucts 


COMPUTERS & PERIPHERALS 


FREE INFO, FREE POSTAGE 


Use our postage-paid reader-service 


cards to get more information on 
any of these products. 


unit, $410. Toshiba America Informa- 
tion Systems Inc, Irvine, CA. (714) 
457-0777. Circle No. 484 


Disk-drive family spans range of 
uses, Three 2.5-in. disk drives and two 
3.5-In. units suit a wide variety of appli- 
cations. The 1-in.-high, 3.5-in. drives 
have SCSI-2 adapters and capacities of 
600 Mbytes and 1 Gbyte. The 2.5-in. 
drives store 510 Mbytes in 19-mm-high 
units with IDE or SCSI-2 adapters and 
340 Mbytes in a 12.5-mm-high IDE 
unit. $600 to $1100. Hitachi America 
Ltd, Brisbane, CA. (415) 589-8300. 

Circle No. 485 


Disk drives boast high capacity 
and performance. The Scorpio and 
Capricorn disk drives have capacities 
as high as 9.1 Gbytes and rotational 
speeds of 7200 rpm. The 9.1-Gbyte 
Scorpio 1991 is a 5.25-in unit; the 3.5-in. 
Capricorn 3131 and 3141 store 3.1 and 
4.3 Gbytes, respectively. The Scorpio 
has an internal data rate of 7.2 
Mbytes/sec. Scorpio, $3400; Capricorn, 
$1900 and $2400. Micropolis Corp, 
Chatsworth, CA. (818) 709-3300. 

Circle No. 486 
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LCD monitors have high contrast, 
bright colors. Two models of a color 
LCD monitor use super-twist-nematic 
(STN), dual-scan technology to provide 
bright colors and high contrast. Model 
PL is a desk unit with an adjustable 
base; model SPL is a mobile/industrial 
unit. Each has a 9.5-in. (diagonal) view- 


ing area that shows 256 colors with 
640 X480-dot resolution. Each unit 
comes with a plug-in PC-controller 
card. Model PL, $1595; Model SPL, 
$1795. Datalux Corp, Winchester, VA. 
(703) 662-1500. Circle No. 487 


Software makes SCSI plug-and- 
play. PowerSCSI 2.0, a plug-and-play 
universal application interface, con- 
nects virtually any SCSI peripheral to 
any Future Domain SCSI controller. It 
operates in DOS, Windows, or Novell 
NetWare environments, and it supports 
all major APIs developed for SCSI, 
including ASPI, CAM, Int 4B, Int 18, 
and Windisk. $79. Future Domain 
Corp, Irvine, CA. (714) 253-0400. 

Circle No. 488 


System adds cellular connection to 
PCs. The Ubiquity 2000 attaches to a 
mobile computer via a serial port and 
provides a range of voice and fax cellu- 
lar communication services. It trans- 
fers wireless data over cellular digital 
packet data (CDPD) or circuit- 
switched cellular systems. The system 
permits clear, wireless voice and data 
communication inside buildings and in 
fringe areas. $1595. Pacific Communi- 
cation Sciences Inc, San Diego, CA. 
(619) 585-9500. Circle No. 489 


Flash card competes with SRAM. 
The MobileMax line of flash-memory 
cards provides capacities from 2 to 20 
Mbytes at costs that are competitive 
with SRAM. The Type I PCMCIA 
cards incorporate the True-FFS flash- 
file-system software from M-Systems 
but are compatible with Microsoft’s 
Flash File System. Access time is 200 
nsec; read rate is 1.8 Mbytes/sec. The 
manufacturer claims write rates twice 
as fast as those of other cards. $217 (2- 
Mbyte card) to $1333 (20 Mbytes). Max- 
tor Corp, San Jose, CA. (408) 432-1700. 

Circle No. 490 
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APRIL 19-21, 1994 @ HYNES CONVENTION CENTER @ BOSTON, MA 


THE EMBEDDED 
SYSTEMS CONFERENCE 
IS COMING TO BOSTON 


DESTINATION: BOSTON EXPERTS’ INSIGHTS FIRSTHAND 


The world’s largest conference and exhibition dedicated to 
microprocessor- and microcontroller-based development 
returns East this spring for a command performance. Even if 
you attended our East Coast debut in Atlanta last year, Boston 
is where you should be April 19-21, 1994 — for the sec- 
ond annual EMBEDDED SYSTEMS a 
CONFERENCE EAST. o 


Get direct access to dozens of today’s top experts in embedded 
development, including: 


@ Paul Ward and Stephen Mellor, creators 
of the Ward-Mellor methodologies 
that brought CASE to real-time 
embedded systems 
@ Larry Constantine, co-author of the 


WE SPEAK 
ALL THE 
LANGUAGES 


The EMBEDDED SYSTEMS 
CONFERENCE EAST will help 
you hone the technical and project 
management skills required for the 
entire embedded process. If you 
want to improve design, write more 
efficient code, devise more effective 
project management strategies, and 
see the future of embedded develop- circuit emulators @ logic analyzers @ sin- 
ment more clearly, we’ve got what gle board computers ® microprocessors/ microcontrollers 
you need. @ debugging tools @ real-time operating systems @ cross 
assemblers @ simulators ® and more... 


definitive text, Structured Design 
@ Plus many more 


TARGETED PROUCTS 
AND SERVICES 


See the largest dedicated exhibition of 
embedded development tools and util- 
ities, talk to representatives from 
more than 100 leading companies, 
and try the latest in: 
@ compilers/cross compilers @ in- 


TIPS, TRICKS, 
and METHODOLOGIES 
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SEND ME THE DETAILS FAST ON THE 
EMBEDDED SYSTEMS CONFERENCE EAST! 
April 19-21, 1994, Hynes Convention Center, Boston, MA! 
I’m interested in: 

J Attending MU Exhibiting 


Mix and match dozens of hands-on programming and 
methodology workshops, lectures, and tutorials on topics 
like these: 

@ Design methodology Debugging @ Languages 
Networks @ Chip programming ® Hardware interfacing @ 


Digital signal processing Project management ® Fuzzy logic 


| Z 
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3 ! 


EMBEDDED SYSTEMS CONFERENCE EAST * 
Miller Freeman, Inc. 

Attn: Julie Ann Lee 

600 Harrison Street 

San Francisco, CA 94107 USA 
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FAX (415) 905-2220 OR CALL (415) 905-2354 
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EDN-NEw PRODUCTS 


$65 to $85 handheld DMMs display 
3% digits. The $65 DM255 reads with 
<0.7% error and makes autoranging volt- 
age and current measurements. The $75 
DM256 reads with <0.5% error and 
makes voltage, capacitance, resistance, 
diode, and audible-continuity measure- 
ments. It also makes offset readings. The 
$85 DM257, which is similar to the 
DM256, adds current-measurement 
capability. Tektronix Inc, Beaverton, 
OR. (800) 426-2200. Circle No. 501 


Conversion package enables test- 
development software to support 
IEEE-1029.1. The Waves Outconverter 
lets users of the vendor’s Test Develop- 
ment System exchange simulation stim- 
ulus and response data with users of 
VHDL simulators. The vehicle is Waves, 
the waveform and vector exchange spec- 
ification prescribed by IEEE-1029.1 
(1990). The Waves Outconverter costs 
$10,000. It runs on HP/Apollo, HP9000, 
IBM RS-6000, Sun-3, Sun-4, and Sol- 
bourne systems. TSSI, Beaverton, OR. 
(503) 643-9281. Circle No. 502 


$1685 20-MHz to 1.2-GHz sweep 
generator provides two outputs. 
The LI10A includes attenuators 
switchable to 40 dB and a continuous 
10-dB output-level adjustment. The 
generator also includes 1-, 10-, and 50- 
MHz marker-grid generators derived 
from a single crystal timebase. Using 
external detectors and bridges and a 2- 
channel scope, the unit monitors gain 
and reflection attenuation vs frequency. 
Lurie Instruments, La Crescenta, CA. 
(818) 957-7714. Circle No. 503 


ISA-bus boards combine 16-bit 
acquisition with on-board intelli- 
gence. Besides a 16-bit, 16-channel 
ADC and a pair of D/A outputs, the 
DAP 1216e incorporates a microproces- 
sor that implements a multitasking 
real-time operating system called 
DAPL. In addition, the DAP 2416e 
includes a Motorola DSP56001 that per- 
forms the DSP tasks that many appli- 
cations require. Although PCs pack 
much more computational power than 
they did a few years ago, Windows often 


TEST & MEASUREMENT 


FREE INFO, FREE POSTAGE 


Use our postage-paid reader-service 


cards to get more information on 
any of these products. 


leaves few host CPU cycles for the real- 
time tasks performed by these boards’ 


processors. $2495 to $3695. Microstar | 


Laboratories, Bellevue, WA. (206) 453- 
2345. Circle No. 504 


32-channel ISA-bus ADC board 
incorporates test. The VMIATX- 
3124 accepts full-scale inputs in 
jumper-selectable ranges from +50 mV 
to +10V. The device continuously scans 
all inputs and digitizes them at 33,000 
channels/sec. The host CPU accesses 
each channel’s data at any time over the 
ISA bus via a dual-ported data regis- 
ter. $1065 (1). VME Microsystems 
International Corp, Huntsville, AL. 
(205) 880-0444. Circle No. 505 


Package adds statistics capabili- 
ties to computational software. 
The Statistics Toolbox adds graphics 
tools and statistical functions to Mat- 
lab. Key functions include data analy- 
sis, probability modeling, and Monte 
Carlo simulation. You can see the effect 
of changing settings and parameter val- 
ues while viewing an output. Matlab 
and the Statistics Toolbox run on Mac- 
intoshes, on a variety of workstations, 
and under MS Windows on PCs that 
have at least a 386 CPU. A single-user 
license for the Statistics Toolbox on a 
PC or a Macintosh costs $295. The 
Math Works Inc, Natick, MA. (508) 
653-1415. Circle No. 506 


Unix-based signal-, data-, and 
image-processing software sup- 
ports graphical programming. 
DataFlo V2.0 incorporates primitive 
libraries and data-visualization tools. It 
allows multiprocessing on distributed 
and embedded processors. $4800. 
Dynetics Inc, Huntsville, AL. (205) 
922-9280. Circle No. 507 


Windows-based software fits 3-D 
surfaces to data. In a single process- 
ing step, TableCurve 3-D for Windows 
selects from more than 450 million 
equations, including two user-defined 
nonlinear equations, and fits and ranks 
aS many as 37,231 of them. The user 
interface is the same as that of the ear- 
lier 2-D version. After processing and 
graphic review, the program writes the 


results of the selected surface fit in file 
formats acceptable to a variety of 
spreadsheet packages. $495. Jandel 
Scientific, San Rafael, CA. (415) 4530- 
6700. Circle No. 508 


Macintosh-based token-ring ana- 
lyzer package simplifies network 
troubleshooting. TokenPeek V2.0 
($995) for token-ring networks captures 
all network traffic and provides facili- 
ties for pinpointing problems, identify- 
ing configuration bottlenecks, and test- 
ing hardware under varying loads. The 
included decoders handle seven proto- 
cols. The AG Group Inc, Walnut Creek, 
CA. (510) 937-7900. Circle No. 509 


Pocket-size battery-powered 
data loggers accept plug-in signal 
conditioners. The UL-2x1 accommo- 
dates two plug-in modules—one for 
each channel. The UL-8x2 accepts eight 
2-channel modules. Each module can 
accept a different type of signal. ADC 
resolution is 16 bits. Memory capacity is 
256 kbytes. The units offer three 
modes: The snapshot mode records 
data on each channel at intervals from 
1 sec to 99 hours. Vector-mode record- 
ing takes place only if a reading differs 
from its predecessor by more than a 
specified amount. The window mode 
records readings only if they fall out- 
side a specified range. From $855. 
Soltec Corp, San Fernando, CA. (818) 
365-0800. Circle No. 510 


SDH/SONET analyzers test major 
mapping formats. The ME3520A 
($64,875) and ME3620A ($77,855) test 
the major mapping formats of Europe 
and North America. The analyzers 
access the network-node interfaces of 
52-, 156-, 622-, and 2488-Mbps synchro- 
nous multiplexer/demultiplexer systems. 
The units add error or jitter to a live- 
traffic signal and overwrite a channel of 
the live-traffic signal with a measure- 
ment signal. Optical interfaces at 1.31 
and 1.31/1.55 wm plug into the analyzers. 
Anritsu Wiltron Sales Co, Morgan Hill, 
CA. (408) 776-8300. Circle No. 511 
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Guide describes how to put cali- 
bration philosophy into practice. 
This 544-pg book, Calibration: Philoso- 
phy in Practice, is a practical guide to 
metrology and the operation of stan- 
dards laboratories. $69. Fluke Corp, 
Everett, WA. Circle No. 513 


Source book catalogs data-acqui- 
sition products. The 192-pg 1994 
Master Source-Book for Data Acquisition 


FREE INFO, FREE POSTAGE 


Use our postage-paid reader-service 


cards to get more information on 
any of these products. 


and Control provides details, prices, and 
ordering information for more than 
1500 products, including more than 300 
new products. The book covers EISA- 
bus products, RISC-based systems, and 
instrumentation cards. A section cov- 
ers LAN and networking products. 
Free. Industrial Computer Source, 
San Diego, CA. Circle No. 514 


Brochure describes CIM software. A 
free brochure describes Works software, 
which addresses cost, quality, cycle 
time, and flexibility. Texas Instru- 
ments Inc, Dallas, TX. Circle No. 515 


Brochure describes wireless-com- 
munication test products. A free, 
18-pg, color, illustrated brochure 
describes more than 30 products for 
wireless-communication test. Hewlett- 
Packard Co, Santa Clara, CA. 

Circle No. 516 


Catalog describes instruments and 
accessories. The free 36-pg, color Tek 
Direct catalog describes oscilloscopes, 
logic analyzers, waveform generators, 
meters, counters, and accessories. You 
can order the items over the phone 
using a credit card or your account with 
the vendor. Tektronix Inc, Beaverton, 
OR. Circle No. 517 


Data sheets detail data-acquisi- 
tion units. A series of data sheets 
describes the capabilities of the modu- 
lar M16 and M8 data-acquisition con- 
trollers, which offer extensive commu- 
nications facilities. Free. Baytech, Bay 
St Louis, MS. Circle No. 518 


Videos provide instruction on 
network troubleshooting. Four 
videos, each 60 minutes long, cover 
such topics as Ethernet and Appletalk 
and how to troubleshoot the most com- 
mon network problems. The complete 
set costs $275; individual videos cost 
$35 to $99. Some prices include books 
that cost $34.95 when sold separately. 
The AG Group Inc, Walnut Creek, 
CA. Circle No. 519 


SURFACE 
MOUNT POWER! 


Thermal Clad 
quickly transfers heat 
from surface compo- 
nents into the base- 
plate and out of your 
assembly. Your sur- 
face mount power 
runs more efficiently. 


Mounted 


ITAA 
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Plan It of the Apes 


‘Howard, my boss, said I was dumber than an orangutan for 
buying 400,000 transformers from offshore instead of calling 
Prem. He said Prem has no minimum order quantity and you 

can schedule deliveries when you need them. He threatened to 
let scientists dissect me to see if I'm the missing link. 


I really shoulda called Prem. 
You oughta call Prem!” 


<= PREM’ 
Where Quality Really Counts! 


For Prem’s new catalog or additional product information, call or write 
Prem Magnetics, Inc. 
3521 North Chapel Hill Road, McHenry, IL 60050. 
Phone: 815-385-2700. FAX: 815-385-8578. 


CIRCLE NO. 21 


Components 
HASL Solder Mask 
Print & Etch 


Find out how Thermal 
Clad can help you 
control heat in your 
Surface mount power 
assembly. For a free 
copy of the Thermal 
Clad Design Guide call 
toll free: 


1-800-347-4572 


THE 


BEROGQUIST 


COMPANY 
9300 Edina Industrial Bivd., Minneapolis, MN 55439 « Tel: (612) 835-2322 « Fax: (612) 835-4156 


Dielectric Layer 
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dentify signal distortions before they occur. 


If the rigors of high performance design have you 
caught up in repetitive prototyping, break away with XTK 
(Crosstalk Tool Kit) from Quad Design. Simply stated, 


XTK is the most powerful and comprehensive signal integrity tool money a B A B 


can buy. It speeds your design cycle by pinpointing signal quality problems [= Se 
LIESIGN 


and predicting the effects of signal distortions prior to prototyping. 

XTK automatically extracts topology and electrical parameters from Oy ae ee 
PCB and MCM layout systems, allowing rapid and accurate simulation of ; ne 
lossy transmission line and crosstalk effects for entire digital systems. This, 
in addition to its speed and accuracy, makes XTK an essential element in 
increasing the quality of your high performance designs while decreasing 
product debug time. | 

For an even greater impact on your design cycle, XTK will soon be 
augmented by QUIET,™ the industry’s first integrated EMI tool kit. QUIET 
will not-so-quietly predict radiated noise from PCBs. 

Avoid future shock by transvidiating with XTK. Call Quad Design at 
(805) 988-8250 and we’ll send you a brochure on our whole fleet of 
predictive tools. 1385 Del Norte Road, Camarillo, California 93010... 
FAX (805) 988-8259. 


*K transvidiate (trans vid'é at') vt. -a ted, 

-a ting [TRANS (L. across, over ) + VID (L. videre, 
to see) + -IATE)] 1. to bridge the present and 
future by knowing all signal distortion effects of 
your digital circuit design before they happen 
2. to avoid future design mistakes while the design 
is stilla vision 3. to exist in the future presently 
— trans-vid i-a'tion 0. 
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EDN-LITERATURE 
TEST & MEASUREMENT 


Keithley MetraByte 
(800) 348-0033 


Catalog supplement describes 
data-acquisition products. The sup- 
plement includes a selection chart for 
ISA-bus data-acquisition boards. Free. 
Keithley Instruments, Taunton, MA. 

Circle No. 520 


184-pg catalog locates the right 
test adapter. This free catalog pro- 
vides information on over 3500 adapters 
for making connections to such pack- 
ages as BGA, PGA, HGA, PLCC, LCC, 
and PQFP. Emulation Technology 
Inc, Santa Clara, CA. Circle No. 521 


Brochure describes dual-beam 
FIB/SEM workstation. This free 4- 
pg, full-color brochure describes a 
product that combines focused ion 
beam and scanning electron-micro- 
scope technologies for finding and 
repairing faults in complex ICs that 
have very small feature sizes. FEI Co, 
Beaverton, OR. Circle No. 522 


Brochure covers visual data- 
analysis software. A free 12-pg full- 
color brochure describes plotting, 
matrix-transformation, and numerical- 
analysis packages for Unix, Windows, 
and the Macintosh. Spyglass Inc, 
Savoy, IL. Circle No. 523 


Brochures describe high-voltage 
measuring apparatus. Several free 
brochures explain a multipurpose volt- 
meter/amplifier and accessories that 
enable it to measure voltages as high as 
many hundreds of kilovolts. Ross Engi- 
neering Corp, Campbell, CA. 

Circle No. 524 
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Note discusses high-speed, multi- 
channel thermocouple data-acqui- 
sition. A free 4-pg application note, 
which includes sample programs, 
details the essentials of isolated ther- 
mocouple measurements. [Otech Inc, 
Cleveland, OH. Circle No. 525 


84-pg catalog of discounted test 
equipment. This free catalog 
describes products such as scopes, logic 
analyzers, spectrum analyzers, and 
protocol analyzers. Among the manu- 
facturers are Stanford Research Sys- 
tems, Goldstar, and Yokogawa. Print 
Products International, Silver 
Spring, MD. Circle No. 526 


220-pg catalog of scientific appa- 
ratus. This free catalog lists over 8000 
items. Included are many optical items 
such as lenses and prisms. Edmund 
Scientific Co, Barrington, NJ. 

Circle No. 527 


Application notes discuss data- 
acquisition topics. A series of appli- 
cation notes covers such subjects as 
acquiring data from thermocouples, 
errors caused by instrumentation- 
amplifier settling, and signal-condition- 
ing fundamentals. Free. National 
Instruments Corp, Austin, TX. 

Circle No. 528 


Catalog features strip-chart and 
ink-jet recorders. A free 44-pg cata- 
log describes over 350 recorders, some 
with as many as 12 channels. Rustrak 
Instruments, East Greenwich, RI. 
Circle No. 529 
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This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 


Low MIXED-MODE 

cost ator CIRCUIT SIMULATION 

Cc Tr aad i rs Integrated, powerful, easy to use 
S " e — TopSPICE 


pes : NEW RELEASE 2.7 


. an True Analog/Digital/Behavioral 
oo H here face 


Our wide range of © Complete SPICE analog simulator with extended syntax. 
C-programmable miniature EEM 92/93 ¢ Fully integrated event-driven logic simulator. 
controllers are ideal for control ap- Pages e Analog Behavioral modeling using arbitrary equations, 


D1286-1291 
: Laplace transforms and look-up tables. ¢ Analog and 
@ Rental and 10-day trials available. ag . ; . 
@ Full Source-level Debugger wicomplete C-variable digital model libraries. © Monte Carlo analysis. 


support. @ -processor. ® Schematic entry. 
@ Supports virtually all members of the 8051, 68HC11, Graphical sk dias aap y 


68HC16 and 68300 families. 


Call or write for 
CALL OR WRITE FOR FREE DEMO DISK! dP 4:V oa FREE DEMO disk 
DEVELOPMENT 


plications, data acquisition, and test and measure- 
ment. Compact and low in price (the Little PLC™ above is 2”x3" 
and $195), these controllers are programmed with our easy-to- 
use Dynamic C™ development system. Our controllers feature 
digital 1/0, ADCs and DACs, relays and solenoid drivers, RS232 
and RS485 serial ports, battery-backed memory and time/date 
clock, LCDs, keypads, enclosures and more! 


3 800-272-0674 
1724 Picasso Ave. eS WA Call 408-378-2912 
24-Hour AutoFax Davis, CA 95616 (aaa gam noHaU Campbell. CA 95008 a _ Nohau’s 24-hour P.O. Box 10358 Fax (818) 347-9240 
FAX (408) 378-7869 information center to VU. 
nerssonis cal oessrarat QA {WORLD CORPORATION (408) 866-1820. _ esi ino via your FAX Canoga Park, CA 91309, (818) 347-9203 


from your FAX. 916.753.5141 FAX : 
CIRCLE NO. 230 
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Testing at full speed on: 
@ Multiport Devices @ Bridges @ Repeaters 
@ Ethernet Switches @ Routers ™ Transceivers 


CIRCLE NO. 231 CIRCLE NO. 232 


Best Value in the World | ROMIT 


for 
POLYIMIDE & FR4 EPROM EMULATION SYSTEM 


1 to 5 DAY TURN 


1 to 12 Layers 


The Most Flexible 


PRINTED CIRCUIT PROTOTYPES EPROM Emulator 
2 PIECE PRICES FOR FR4 .062 Th. 
| 15 | $233 | $292 | $639 | $787 | $935 | 


You Can Get Today 


Pao | 264 | 350 | 724] 891 | 1050 | 
| 60 | 311 | 389 | 853 | 1049 | 1137 | 
90 [as8 | 448 | 960 | 1207 | 1434] 


¢ Emulates up to eight * Accepts Intel Hex, 
4-Megabit EPROMS through Motorola S-Record and 
one standard serial port. Binary files. 


* Downloads 2-Megabit * Software available for IBM 
The ET-1 000 MM 5 PIECES x 1.34 %& 5 DAY PRICES ABOVE programs in less dhian 23 PC and ccmnpaubles. 
An easy to use 2 port Ethernet test instrument for Design @ 10 PIECES x 1.67 M ULLISTED seconds Sa Wee 
Engineers and Production Managers. Generate and capture EXTRAS CAPABILITIES DISCOUNTS * Examine and modify System $395.00. Other 
Ethernet traffic, create and detect all possible packet Photo Plotting mets ee a individual bytes or blocks. configurations available. 
H i H ati : ayer = 
errors, monitor accurately in real time all statistics. Testing Wi Full Body Gold 5%, e : : 
3 4 ‘ 0 : 
The ET-1000 is the most advanced physical and MAC layer ab (old Contacts = S50) ae eee A Ky Incredible Technologies, Inc 
Wi 25% - Below8 Mil Hole in nickel burn-in boards gy op Visa, Mastercard and American Express Accepted 


tester / Simulator / Analyzer available! Attachment options 
include Jitter Simulator, Multiport device tester and a C/C++ 
Library. Call today for more information on this powerful tool. 


™@ SMT-SMOBC 
- Below 15 MilHole gg Up to 22 layers 10% 


SMOBC & LPI - $50 @ Impedance control boards 
= : io Order Now - It’s Easy 


FOR MORE INFORMATION CALL OR FAX Call (708)870-7027 Or Fax (708)870-0120 
Ken Bahl Mf 1108 W. Evelyn Ave., Sunnyvale, CA 94086 For More Information 
Phone (408)735-7137 FAX (408)735-1408 Modem (408) 735-9842 


21818 Lassen Street, Unit G 
Chatsworth, CA 91311 pe aotied 
(800) 531-6363 Fax (818) 709-7881 
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eSNG PROGRAMMERS SNAP-MOUNT ALUMINUM NICHICON TANTALUM CAPACITORS 


FLEX-700 LBA ELECTROLYTIC CAPACITORS a 
32 pin from $595 Extremely high 5 series of 
4() pin from $845 (V density in Chip-Type 
48 pin from $945 rugged design. a sre 
Quick attach- ount Tan- 
TUP-400 $695 ae . sciiad talum 


vos Capacitors. F92 Compact. F93 Standard. F94 
cricuit board. 

oe 3 Fused. F95 Non-conformal Coat. F97 Hi-Rel. 
Welded terminations, low ESR and low inductance fiat from uF thru 150uF 4 
design. Capacitance Range: 47 Mfd. to 47,000 Mfd lig AS i sheen 
Fee ge: ere 50 volts. -55°C thru+125°C. Also 3 series of 
Voltage pri ae to 450WVDC, Operating Resin-Dipped Tantalums $87 Compact. $89 
Range: -40°C to +85°C. Standard. $99 Hi-Rel Capacitance range 


= Supports EPROM, FLASH, PLD, FPGA, GAL, 
MPU, ...in DIP, PLCC, SOP, QFP, PGA ... 

m Expandable from 40 pins to 256 pins and to 
4 or 8 sockets for gang programming. 

w Universal 44, 68, & 84 pin PLCC modules. 

= Free software updates via BBS. 

= Programming algorithms approved by IC 


Manufacturers. 


8051 IN-CIRCUIT EMULATORS 


NICE-51 SYSTEMS FROM $795 
@ Supports 87(C)51 and many 


derivatives. 


@ Fully supports emulation of 


internal and external memo- 
ry with no intrusion on user 
memory, I/O, stack, INT... 


@ Supports Archimedes, 


Franklin, Intel, IAR, KEIL, 
2500AD,... C compilers and 
most assemblers. 

@ Single step, go slow, run in real time, set break- 
points and much much more... 

= Complex trigger and filter functions let you 
record in real time all or any portion of program 
execution you desire (up to 16K 48bit words). 


ROM/RAM EMULATORS 


TRE/EML SYSTEMS FROM $295 


= Emulate up to two 
27(C)64 - 27(C)010 
devices at one time in 
independent or 16 bit 
even/odd mode. 

@ Emulate one 27C020, 
2701024, 2702048. 


EPROMIGANG PROGRAMMER 
TEP/QUICK-32 SYSTEMS FROM $285 


Tribal Microsystems Inc. 

44388 S. GRIMMER BLVD., FREMONT,CA 94538 
Tel: (510) 623-8859 

Fax: (510) 623-9925 


ASIC SOFTWARE 


for PC, Sun, HP ang Bacintoan 


Tanner Tools Pro™ 
A Complete VLSI Design System 

Schematic entry S-Edit™ 
Circuit simulation T-Spice™ 
Gate-level timing simulation GateSim™ 
Full-custom layout editor L-Edit™ 
Design rule checker L-Edit/DRC™ 
Automatic place-&-route L-Edit/SPR™ 
General device extractor L-Edit/Extract™ 
Layout vs. Schematic comparison LVS 
CMOS layout libraries for MOSIS & Orbit 


Free L-Edit demo disk - Call (818) 792-3000 or Fax (818) 792-0300 


The Leader in Affordable ASIC Design Tools 


TAN N E B 180 N. Vinedo Avenue 
RESEARCH Pasadena, CA 91107 


CIRCLE NO. 241 


Prices as low as $.90 each in 1,000 piece lots. 


ILLINOIS CAPACITOR, INC. 
3757 W. Touhy Avenue 
Lincolnwood, Illinois 60645 


(708) 675-1760 
CIRCLE NO. 237 


HIWIRE Il 


Schematic and PCB Software 


With support for expanded and extended memory, 
HiWIRE Il can handle your most demanding schematic 
and PCB designs. The unique HiWIREII editor allows 
you to display and edit schematics and PCBs 
simultaneously, using the same commands for each. 


-HIWIRE II is $995 and is guaranteed. 


®  Wintek Corporation 
v¥ WINTEK 1801 South Street 
Lafayette, IN 47904 
Phone: (317) 448-1903 
-800-742-68089 


CIRCLE NO. 239 


MICROPROCESSOR 


EMULATORS 


Zax provides a comprehensive 
series of real-time emulation sup- 
port for Motorola, Intel, NEC, Zilog, 
and Hitachi microprocessors. Some 
of the highlighted features include 
source-level debug, real-time trace, 
and performance analysis. 


Call now for more information: 


(800) 421-0982 
(714) 474-1170 (inside CA) 
(714) 474-0159 (Fax) 


ZAXTEK 


42 Corporate Park Irvine, CA 92714 


from .luF thru 150uF. 4-50 volts. -55°Cthru 
+125°C. 

Nichicon (America) Corporation. 

927 East State Parkway 

Schaumburg, IL.60195 

Phone (708) 843-7500 

Fax (708) 843-2798. 
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PC-EISA TO ENCORE HSD 

DATA LINK/EMULATION 
Using our PCEHSD® card and file transfer software, files 
can be moved between a PC EISA bus computer and an 
Encore computer HSDII board. The PCEHSD also emulates 
the HSDII; therefore, the PCEHSD can drive a HSDII com- 
patible peripheral device. Transfer rates in excess of 
10Mbytes/second. DOS 1/0 routines and interactive test pro- 
gram, and UNIX driver available. This product is an excellent 
tool for hi-speed data acquisition, monitoring or product test 


fixture. 
APPLIED DATA SCIENCES, INC. 


P.O. Box 814209, Dallas TX 75381-4209 
(214) 243-0113 * FAX (214) 243-0217 


CIRCLE NO. 240 


Simple, personal 
device programming 


¢ ChipLab™ makes device selection and program- 
ming fast and easy with its Windows"-like user 


interface 


e Extensive on-line help 
e Programs more than 2000 PLDs, PROMs, 
EPROMs, EEPROMs, and MCUs 

e $895 (32-pin version) or $1495 (48-pin version) 

To order call 1-800-3-DatalO Ext. 901 

(1-800-332-8246) 
Also distributed by: 
Promark Technology West 1-800-227-3345 
JDR Microdevices 1-800-538-5000 


DATA I/O 


CIRCLE NO. 243 
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WITH DIP/SOIC 
PACKAGE CONVERTER 


¢ Covert surface mounted SOIC pattern to DIP. 
¢ Solder to SOIC Land Pattern. 

¢ Then plug DIP IC into DIP socket. 

¢ DIP pins are gold plated machined pins. 

¢ Recessed screw/nut for added strength 

¢ Multiple sizes available 


IRONWOOD ELECTRONICS 
P.O. BOX 21151, ST. PAUL, MN 55121 
(612) 431-7025; FAX (612) 432-8616 


REMOVE 
HARDWARE LOCKS 


PROTECT YOUR INVESTMENT! 
MAINTAIN PRODUCTIVITY! 
Software utility that allows for 

the removal of hardware locks. 


Available for most major 
CAD/CAM and PCB 
software programs 


Easy - Simple - Guaranteed 


Programs start at $99.00 U.S. 


Visa and Mastercard Welcome 
Call or Fax for more Information 
SafeSoft Systems Inc. 
201-1111 Munroe Ave. 
Winnipeg, Mb. R2K 3Z5 
Canada 


Phone (204) 669-4639 
FAX (204) 668-3566 


PROGRAMMABLE 


KEYBOARD ENCODER 


The first truly universal keyboard encoder can accom- 
modate any keypad layout with up to 24 lines (up to 
144 keys). Supports PC XT/AT and RS232 interfaces, 
can operate in parallel with standard IBM keyboard. All 
key codes and interface parameters are stored in EEP- 
ROM and can be changed by the user at any time using 
a supplied utility. 2.4°x3.6", $145 qty 1, volume disc. 
avail. 


VG Controls, Inc. 
34 Jenkins Rd., Hewitt, NJ 07421 
Tel (201) 853-4600 Fax (201) 853-7913 
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PILOT-U84 Universal Programmer 


The Leader in New FPGA Support 
@ Altera MAX 7064, 7128 @ Xilinx 1736D,1765D etc 
@ Intel FX-740, FX-780; 87C196 KD,KR,JR,MC etc 
® Moto 68HC711D3, E9; 68HC705 C8,C9,P9 etc 

@ WSI PSD-4XX,-SXX,PAC,SAM ® Atmel 29C040 etc 
® AMD MACH435, 29F040, 16R8-4 @ Lattice pLSI etc 
@ All packages to 256-pin: PLCC,PGA,QFP, TQFP,SOIC 

For immediate support, please call 


800-627-2456 FAX: (408) 736-2503 
ECE NO 245 eee 


Housed in a 2.2" x 0.9" x 0.6" component-size, fully- 
encapsulated, plastic case, the DMS-40PC/LCD 
comes with a 4% digit LED/LCD display that is offered 
in red, green, yellow, orange and amber. Signal input 
configurations include +2, +20 and +200Vdc. All 
models feature high-impedance differential inputs, 
autozero capability and autopolarity indication using 
highly stable reference circuits. All operate from +5V. 
Low-power models draw 35mA. Decimal point place- 
ment is user selectable and TTL compatible. Optional 
serial BCD output, overrange, display hold, polarity, 
busy pin allow direct interfacing to digital |/O boards 
and/or uP's. Price $67 (@ 100 pcs.) 


Datel, Inc. 
11 Cabot Blvd., Mansfield, MA 02048 USA 
Tel. (508) 339-3000 Fax. (508) 339-6356 


You Don t Have 


To aks win Your 


| of BIG S-L-O-W 3051 software 


stalking your job security?" 


Take some of the bytes out of your bloated code! 
Cali Franklin Software. the first ar st 
word in performance crafied qu f 
your 8051 and 80C166 software 


mye FRANKLIN | 


© qm SOFTWARE, INC 


_ Strike back - Release Vi is available now!" 
|» tel: (408) 296-8051 fax: (408) 296-8061 
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Has a Full 
Range of 
High Quality 
Universal & Gang 


(EEPROMs, FLASH, PLD, 
& MICRO CONTROLLER) 


Programmers 


LOGICAL 


DEVICES, INC. ‘ 
ret: 305) a20-s0e8 CiGelec 
1 800 331-7766 Ext: 103 


Purpose 


fe Renee este ; 
Tl Fa Cee 
Benne 8 S 


/Single Device Model: Portable for Field use. 

/Production Programmers: GANG or SET 
up to 8, 16 or 32 devices at one time. 

é/ High Speed: 1 meg in less than 17 seconds. 

/ Universal: Memories, Logic & Micros. 

“All Packages: DIP, PLCC, SOIC, etc. 

/ Gang Micros: Motorola & Intel (DIP or PLCC.) 

/F ree Lifetime Updates via BBS. 


/ Affordable: EZ-E32 - $149.* 832FT - $895.* 


@? Call:800-523-1565 
Tel: (407) 994-3520 @ Fax: (407) 994-3615 


BYTEK Corporation 
543 N.W. 77th Street 
Boca Raton, FL 33487 
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"Miniature 44 Digit DPM 


Rated #1 
for 


Ease-of-use 
by OEMs 
& end users 


Expandable 
Logic Analyzer plus 


¥ 50 MHz and 25 MHz state and timing 
¥ 32K sample depth, up to 192 channels 
Y Professional features in PC-based product 
Y Easy-to-use, windows-like interface 
Y PC-based desktop and ISA bus versions 
Y Digital/analog pattern generator option 


EMULATION TECHNOLOGY, INC. 


800.995.4381 
CIRCLE NO. 252 
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IS YOURS! 


as to who gives you the best value? 


PRINTED GROUIT BOARDS 
TWO-PIECE PRICES 


fvavens [1a | aa 
sae] 60 | $200|5725 


5 DAY TURN’ SERVICES: 

1TO 5 ek eta 
UL rov 

Sin “re Double/ 
Multi-layer 
Prototype and 
Production 

Instant Quotes 
Gerber/AutoCAD/ 
HPGL/P-CAD 


INcH [90 | $350 | $800 | 


© 5 Pieces x 1.33 © 10 Pieces x 1.66 °& SMOBC and LPI 
EXTRAS: Photoplotting * Testing © Golde Electrical Testing 


DESI PHOTOPLOTTING 
Extensive expertise in single, PR CES 
ouble & multi-layer circuit 
6x 10) Se 


esign 
bcibess design tools and tech- 10x12 
niques to help you identify 

to reduce layers & sim- 

assembly 


alternatives to improve fabri- 
cation efficiency 


CALL US TODAY AT 


L ecutrace 1-800-600-66 I 
@ inc. 
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#1 in 
Adapter 
Solutions 
for over 
10 years 


FREE 1994 Interconnect 
Solutions Catalog 


Y Over 3,500 devices for one-stop-shopping 


V 120 "Off-the-shelf” items available for overnight delivery 


Y Unlimited application consulting 
Y Time saving solutions for product development 
Y Ask about our custom designs 
VY Leading edge technology -- over 500 PQFP solutions 


EMULATION TECHNOLOGY, INC. 


800.995.4381 


$44995 


Easy to use software , on-line 
help, full screen editor 
FREE software upgrades 
available via BBS 

Demo SW via BBS 
(EM20DEMO.EXE) 

Made in USA 

Technical Support by phone 
30 day Money Back 
Guarantee 

1 year Warranty 

Fast Programming 
27C010A, 23 seconds 
280020, 34 seconds 
270040, 95 seconds 
Requires PC with 512K & 
parallel printer port 


¢ E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 270400 & 27C800, 

e Flash 28F256-28F020, 29C256-29C010 

¢ Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87051, 87C51FX, 870751752 
¢ GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 


FOR MORE INFORMATION CALL 


NEEDHAM’S ELECTRONICS, INC. 


4539 Orange Grove Ave. (916) 924-8037 


Pe id ipsita an see ies 

(Monday-Friday, 8 am-5 pm ) 

amines anak BBS (916) 972-8042 
FAX (916) 972-9960 
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Quatech offers a complete line of digital I/O data acquisition 
boards. The PXB-160 provides 16-bit programmable digital 
input/output. Our PXB-721 and PXB-7200 expansion cards 
equip an AT or Micro Channel system with 72 digital I/O lines 


Digital /O 


662 Wolf Ledges Parkway Akron, Ohio 44311 


Micro Channel is a registered trademark of the IBM Corp. 


and are available with optional modules. The PXB-241 has 24 
buffered digital I/O signals. The PIO-241 for control applica- 
tions offers 24 lines, each configurable as input or output. 


For more information and 
a free catalog call: 


800-553-1170 


OEM & Reseller 
discounts available 
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C 

BASIC 

FORTH 

ASM 

296K RAM 

012K ROM 

vesia tecnnology, inc. 
(303) 422-8088 © FAX: (303) 422-9800 
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RELIABILITY PREDICTION 
SOFTWARE 


ARE YOUR PRODUCTS RELIABLE? 


The RelCalc 2 Software Package automates the 
reliability prediction procedure of MIL-HDBK- 
217, or Bellcore, allowing quick and easy 
reliability analysis of electronic products on 
your PC. Say goodbye to tedious, time consum- 
ing, and error prone manual methods! 


= NEW UPDATE! VERSION 3.1 now available. 
= User friendly: pop-up menus, hypertext help. 
= Very easy to learn and use; quick data entry. 

= Part library for rapid recall of part data. 

® Global editing functions for what-if? trials. 

® Reports which clearly organize results. 

= Save time & money as you design for quality. 
= Try our Demo Package today for $25. 


T-Cubed Systems, 31220 La Baya Drive, 
Suite 110, Westlake Village, CA 91362 
CALL: (818) 991-0057 FAX: (818) 991-1281 
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In-Circuit Emulators 


Development tools for the most demanding 


8051 


e Unparalleled features 

e HLL debugger with locals support 

e External unit, no plug-in cards !!! 

e High speed download (64k in 12 sec) 
e Banking support for > 64KB operation 


see the difference - free 2 week trial 


SIGNUM SYSTEMS 


Mountain View, CA / Thousand Oaks, CA. 
(415)903-2220 (805) 371-4608 
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To advertise in Product Mart, call Joanne Dorian, 212/463-6415 


162 = EDN March 3, 1994 


VME to Encore 
HSD Data 
Link/ 
Emulation 


Using our VMEHSD® 
card and file transfer 
software, files can be 
moved between a 
VME system and an 
Encore computer 
HSDII board. The 
VMEHSD also emulates the HSDII; where- 
by, the VMEHSD can drive a HSDII compat- 
ible peripheral device. Test Program and 
UNIX drivers available for Motorola, Sun & 
SGI. This product provides an excellent data 
acquisition, monitoring or testing tool. 


APPLIED DATA SCIENCES, INC. 
P.O. Box 814209 
Dallas, TX 75381-4209 
(214) 243-0113 
FAX (214) 243-0217 
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te 32 channels of event driven analysis 


' CMOS 555 wired as an oscillator 


NWA 
ALZ 
<> 

Hiatt 
i 
| 


~SpiceAge*4w 
Analog Simulation for Windows 


For Under $1000 ! ! 

DAC, DC, Transient, Fourier Analysis O Monte Carlo and Worst 
Case Analysis Non-linear behavior models [ Component 
Sweeping 0 Temperature sweeping 0 Probe for voltages, 
currents, dissipations, dB gains, phase angle, group delay and 
power consumption 0) Unlimited circuit size 0 Generate families 
of curves 0 Acts as “lab” full of “test equipment” 0 Friendly 
editor Component library -BJT's, Darlingtons, MOSFET's, 
OD With Level 7 » SPICE Model & Subckts, BJT's, JFET's, etc. 

O) With Level 11 » 32 Channel logic analyzer-style display 

C) Bus groupings C) Digital signal input syntax 


Tatum Labs Inc 


1287 N. Silo Ridge Drive 
Tel: 313 663 - 8810 


Ann Arbor MI 48108 
Fax: 313 663 - 3640 
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RS-232/GPIB-488 SOLUTIONS FOR 
aes s TRANS PROGRAM STORAGE 


The Easi-Disk Simplifies Your Data Acquisition 
Transfer, and Retrieval Needs Completely 


¢ IBM/MS-DOS PC Compatible 

¢ RS-232, GPIB-488, 8-Bit Parallel, RS-485, RS-422, plus 

¢ Host or Manual Controls 

¢ Remote Polling 

° 3'/2” and 51/4” Floppy Disks or Removable RAM 

¢ Stand-Alone, Rackmount or “Built-In” OEM 

° TI0VAC, 220VAC, 6VDC, 12VDC, or Battery Operation 

¢ Stand-Alone Price is $795, Controller Card Price is $495, in 
Singles with Quantity Discounts 


Also, ADPI offers New “ONE FOR ALL” Portable Opti- 
cal Disk and Tape Drives on DOS, Macintosh, SCO- 
UNIX, OS/2, PICK, Peer to Peer LANs, and Novell 
LANs via Parallel & SCSI ports. 


ppeeie Di & DIGITAL PERIPHERALS, INC. 


IOPD : 


TROY, ‘OHIO 45373 
PHONE 513/339-2241 
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FAX 513/339-0070 
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(303) 388-4511 


JAPAN 
Kaoru Hara 


Tel: (81-3) 3389-1822 


Fax: (81- 
KOREA 


Jeong-gwon Seo 
Tel: 82-2-752-4392 
Fax: 82-2-752-4394 


SINGAPORE/MALAYSIA 
Hoo Siew Sai 
Tel!65-7380 ¥22 

Fax: 65-738-2108 


AUSTRALIA 

Alexandra Harris-Pearson 
Tel: 61-2-299-5677 

Fax: 61-2-299-6178 


TAIWAN 

Parson Lee, John Shih 
Tel: 886-2-71 14833 
Fax: 886-2-7415110 


PRODUCT MART 
Joanne Dorian 

Tel: (21 eee re 
Fax: (212) 463-6404 


INFO CARDS/ 
LITERATURE LINK 
Melissa Bachman 
Tel: (61 A) eee 
Fax: (617) 558-4328 


RECRUITMENT 

Kim Fogart 

Tel: ior ) 58-4216 
Fax: (617) 558-4328 


TELEMARKETING SALES 
Judy Telander 

Tel: (310) 826-5818 

Fax: (310) 207-1067 


) 3389-1761 


Direct Mail Service: 


(708) 390-2361 


Cahners 
Magazine Division 


Robert Krakoff, 
President, CEO, 
Cahners Publishing 
Michael Wisner, 
Senior VP/General Mgr, 
Boston Div 
Tom Dellamaria, 
Senior VP/Production & 
Manufacturing 
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SONY. THE SINGLE 


VIM SOLUTION 


FOR MULTIMEDIA 


APPLICATIONS. 


SBX1761  SBX1762  SBX1761  SBX1761 j= 
~0] ~01 ~10 50° 4 


Features 
Standard Nise MSE NTSC PAL _. 
Input Format Comp Comp Comp&YC Comp&YC a=. 
Output Format  RGB-18bit  RGB-24bit RGB-18bit RGB-18bit | 
Sampling Freq. Sq. Pix Sq. Pix Sq. Pix Sq. Pix | 

Clock 12.27MHz2  12.27MHz 12.27MHz  14.75MHz & 

Supply (V) +5, 412 +5,412 +5, +12 

Size 64pinmod 64pi inmod 6 


Sony is really putting the w/t into media with its new, low-cost 18bit 
and 24bit Video Input Modules for PCs. Carrying decoder, converters and PLL on 
a single 64-pin package, Sony VIMs offer complete systems for video to digitized 
images. 

Applications like PC 7V, Video Conferencing, Interactive TV, and Video 
Games, can benefit from Sony VIMs multiple advantages. Low 600mW power 
consumption and small size. ’C bus control of hue, APL, sharpness, chroma gain 
and AD converter reference voltages. Composite and S input signals accepted. 
Square pixel sampling clock (12.27 MHz) giving 640 x 480 active resolution. 

And that’s just the start of the Sony advantage. As world leaders in the 
design, development and production of semiconductors, Sony offers an 
unbeatable level of technical support. 


For more information on how Sony VIM technology can help in your multimedi: 
applications, please phone: 
Sony International Offices: 
United Kingdom: SSE, UK Sales. Tel: +44 932 816175. 
Germany, Switzerland & Austria: Sony Europa GmbH, CPCE. Tel:+49 89 82916 442. 
France & Spain: Sony France SA, Semiconductor Department. Tel: +33 1 40 87 33 86. 
Scandinavia, Italy & Other Areas: Tel: +44 256 478771 (Ext. 407). 
Alternatively, write to Donna Crowley at: 
Headquarters: Sony Semiconductor Europe, Priestley Road, Basingstok 
Hants RG24 9JP. Tel: +44 256 478771 (Ext. 432). Fax: +44 256 81819 
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SONY. 


LED PRINT HEADS MEMORIES MEMORY MODULES MICROPROCESSORS MICROCONTROLLERS MEMORY CARDS 


Make it Easy: 
Single-rail 
Voice CODEC 
LSIs 


Oki telecom LSIs benefit from 
our pioneering experience in 
cellular and cordless tele- 
phones. Low-power, single-rail 
operation makes them suita- 
ble for use in digital cordless 
phones (DCT/DECT), ISDN 
terminals, PABX systems, etc. 
Features include: 


‘Internally separated analog and 
Ae digital ground rails ‘Independent 
transmit/receive channels -TSOP 
packages available 


Full Service and Support 
Oki makes it easy: an ad- 
vanced IC family, system- 
oriented flexibility, and 
full technical support. 
MSM7570L/90L Single-rail, 3V ADPCM 
CODEC in 32-pin TSOP PCM data rate 


from 64 to 2048kbps, ADPCM from 
32 to 2048kbps. 


Function 
Supply 
Part No. voltage Companding PCM CODEC | ADPCMCODEC | Master clock 
law G.714 G.721 freq. 


MSM7541/42 30-38V |7544/p-law 7542/A-law Inotneeded = | MP 


MSM7543/44 475-5.25 |7543/y-law 7544/A-law 


7570, 
MSM7570L/90L | 27-36V |wAlawselectable | O | O __ |7590, 10368MHz 


: OKI 


People to People Technology 
For more information, contact: 
Oki Electric Industry Co., Ltd. Oki Electric Europe GmbH 
Electronic Devices Group Head Office 
Overseas Marketing Dept. HellersbergstraBe 2, D-41460 Neuss, Germany 
5-25, Nishishinjuku 7-chome, Shinjuku-ku, Tokyo 160, Japan Tel: 49-2131-15960 Fax: 49-2131-103539 
Tel: 81-3-5386-8100 Fax: 81-3-5386-8110 Telex: 8517427 OKI-D 


SJIAIG SYEH SIQIAIG JINOWLIINIIOLdO SIST WOITTSL SHSITIOWULNOD/YAAING 4A SHFITIOULNOD/YSAING G91 SIST SISSZHLNAS JDIOA SOISY SHV) JI 
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EED RELAY/REED SWITCHES OPTICAL MOS RELAYS LED PRINT HEADS MEMORIES MEMORY MODULES 
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SOFTWARE ENGINEER: Design & develop 
database & applications software. Engage in 
GUI design. Provide consultation to comput- 
ers’ computer professionals & engineers. 
Req. M.S. in Computer Eng. or Comp. Sci., 
at least 6 months of exp. in software design, 
& skills/abilities in C, C++, & ThinkC; PC 


environments; AIX & X-Windows/Motif; GUI; 
object-oriented design; Macintosh program- 
ming; database mgmt.; computer arch.; & 
evaluation of hardware rqmts. for software 
applications. 9-5. 40 hours/week. 
$37,000/year. 2 resumes to P.O. Box 8968, 
Case 40175, Boston, MA 02114. 


Learn DSP 
and Put your 


Develop and design data acquisition system; 


implement communication protocol for environmental gd 

safety and early warning systems; design, modify and Knowle 4 C to 
implement real-time interprocess communication; test 

and research data communication equipment; design work 

and implement data acquisition software systems; test : 8 | 
and implement protocol between central computer and | mM m1 ed lave ly 


alarm device; design and implement environmental 
alarm system software applications; translate 
documentation and manuals from Chinese to English 
or English to Chinese; design Chinese user interface; 
translate system error messages. MS Comp. Sci. and 0 
through education or experience knowledge of Coming CO 2 
traditional Chinese character input/output systems; 


(200)-967-5034 #3-Day Course 


development and implementation of advanced J 

database systems; SQL and Fortran; user interface Place Near You (404)-587 APA12 4 You will reall 
design with Chinese characters; distributed systems. Ch icago Boston ; y 
Speak, read and write traditional Chinese. 40 hrs., M- ‘a 

F 9:00AM-5:00PM, $29,500/yr. Apply to nearest Job S It L o Cit Call 9-5 EST. Ask for I learn DSP. 

Service office or submit resume to Job Service, 110 a AKE y brochure. uarantee a i 

West Main Street, Carrboro, NC 27510. All resumes Washington D.C. Our 2-Day Advanced Guaranteeda! 


must include social security number. JO NC3130889, Dallas 


DOT code 030.062-010. Course is ready. Call for 


gan Jose more info 


D t & k A CAREER PLACEMENT SERVICE 
atapan AT NO COST TO EDN READERS... 
The EDN Databank is acomputer- _— Your identity is protected. Your POSITION DESIRED 

ized system of matching qualified resume is carefully screened to be 

candidates with positions that sure it will not be sent to your EXPERIENCE 


meet the applicant’s professional company or parent organization. Present or most recent position 
needs and desires. 


We hope you’re happy inyourcurrent From __—iTo Title 
e It’s absolutely free. There are position. At the same time, chances Duties and Accomplishments Industry of Current Employer 
no fees or charges. are there is an ideal job you’d prefer 


if you knew about it. That’s why it 

© Service is nationwide. You’llbe | Makes sense for you to register with 
considered for openings across the EDN Databank. Just mail the Reason for change 

the U.S. by PSL and it’s affiliat- | completed form below, along with a 


aa nies copy of your resume. PREVIOUS POSITION 
Job Title ; Employer 
IDENTITY dees To City State 
Division Type of Industry 
Name Salary Duties & Accomplishments 
Home Address 
City State Zip COMPENSATION/OTHER INFORMATION 
Home Phone (Include Area Code) Years Experience Base Salary Commission 
Bonus Total Compensation Asking Compensation 
PRESENT OR MOST RECENT EMPLOYER Min. Compensation |= ~—=—S—_—Date Available 
Pareit Geman Se Emplyenl C] Self-Employed _] Unemployed CIU.S. Citizen 
Your Division or Subsidiary CINon-U.S. Citizen  willtravel... ClLight (J Moderate (Heavy 
Location (City/State) CO WILL RELOCATE () WILL NOT RELOCATE (OTHER 
My Identity may be released to: () Any Employer () All but present Employer 
EDUCATION eee mT! megs 


Degrees 


aa Databank 


PLACEMENT SERVICES LTD., INC. 
265 S. Main Street, Akron, OH 44308 216/762-0279 
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“Do not squander time 


OUR ADVANCED LASER AND COMPUTER 


for that is 


TECHNOLOGIES CREATE SYSTEMS THAT EXAMINE 


the stuff 


THOUSANDS OF CELLS PER SECOND. 


life is made of.” 


By giving physicians the means to diagnose disease in a 
matter of minutes and initiate treatment, Coulter’s instru- 
ments and technologies impact the lives of thousands of 
people all over the world. 

Understanding the challenges and potential of the 
biomedical environment, Coulter continues to excel at 
matching technology to the needs of medicine. Today’ 


breakthrough techniques, a result of innovative brilliance 


-Franklin 


and dedicated teamwork, are a source of tomorrow’ pro- 
mise in the triumph over diseases such as cancerandAIDS. 

If you’re interested in working with this leader in 
the rapidly growing industry of biomedicine, send your 
resume to: Coulter Corporation, Dept. HR/TK, 11800 
SW 147th Avenue, Miami, Florida 33196-2500, or fax 
your resume to 305-380-3689. An Equal Opportunity 
Employer, M/F/D/V. 


COULTER 


SCIENCE SERVING HUMANITY 
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Quality desi 
and advanced technology. 
Because lives depen 
on it. 


Siemens Pacesetter is a world leader in technological innovation 
for cardiac arrhythmia management devices. Together with our 
parent company, multibillion dollar Siemens, we are bringing these 
life-saving and life-enhancing products to today’s everchanging 
healthcare marketplace. If your vision matches ours, we offer a 
supportive, advancement-oriented environment to the professionals 
who join us as: 


SR. SOFTWARE ENGINEER 
(Software Development Dept.) 
Individual will use creativity and high- 
quality standards to design and imple- 
ment software for implantable/external 
pacemaker applications. Responsibilities 
include developing product and software 
specifications, architecture design, 
detailed design, implementation, unit 
tests and integration tests suite. 5+ years 
experience in all phases of high reliabil- 
ity software development is required. 
BSCS/MSCS and C/C++ background 
preferred. Demonstrated systems devel- 
opment experience using OOP techniques 
in real-time systems desirable. Respond 
to Dept. EDN/SSE. 


SR. SOFTWARE ENGINEER 
(Advanced Platform 
Development Group) 

In the creation of software for our cardiac 
pacing products, the candidate selected 
will be responsible for such aspects as 
requirements definition, design, coding, 
test, debugging and integration. Requires 
a BS/MS degree in CS or equivalent, 
along with 5+ years experience in embed- 
ded microprocessor and systems-level 
software/design development. Knowledge 
of Assembly and C desired. Respond to 
Dept. EDN/SSE2. 


SR. RESEARCH ENGINEER 

Working with our research team, the selected candidate will 
acquire/analyze data and design/test algorithms to help improve 
performance of cardiac pacing products. Requires background in 
real-time data acquisition, signal processing, neural networks, AI 
and pattern recognition techniques including cardiac physiology. 
Working knowledge of Assembly language and C needed. Position 
requires 5-10 years related experience. MS or PhD in Bio or Elec- 
trical Engineering is desired. Respond to Dept. EDN/SRE. 


SR. MECHANICAL 

DEVELOPMENT ENGINEER 

The selected candidate will be called on to design and develop new 
leads, as well as provide test protocols and documentation. Also 
entails coordinating leads project teams, and designing related tool- 
ing/fixtures. Related BS degree in Engineering required, with 5+ 
years directly related experience. Respond to Dept. EDN/SMDE. 


Siemens Pacesetter 
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ELECTRONIC ENGINEER 
This highly skilled individual will build microprocessor-based PC 
boards, debug ICD prototypes and perform high voltage tests. Duties 
include review of IC and hybrid layout, as well as writing test 
procedures. Requires 3+ years experience in electronics engineering, 
with background in an R&D environment and expertise with 
UNIX and CAD tools. BSEE required; MSEE preferred. 
Respond to Dept. EDN/EE. 


SR. ELECTRONIC 
ENGINEER 


Seek a versatile, senior-level individual 
who can take on integrated circuit design, 
design verification, IC layout, test vector 
generation and evaluation of CAD tools. 
BSEE required; MS preferred. 6-8 years 
analog design experience in a VLSI 
environment is essential. Respond to 
Dept. EDN/SEE. 


SR. TOOL DESIGN 
ENGINEER 

Will be responsible for the design and 
development of tooling for various 
processes for mechanical production of 
cardiac pacemakers, providing electrical/ 
structural design of testing fixtures and 
tooling support. Requires BSME or 
equivalent, plus 5-10 years tooling and 
engineering experience. Respond to 
Dept. EDN/STDE. 


ATE ENGINEER 


Our selected candidate will develop and 
design new software/hardware to test new 
products, maintain existing software and 
test equipment, and generate related 
documentation and reports. BSEE or 
equivalent and a minimum of 5 years 
mixed signal test engineering experience 
strongly preferred. Knowledge of C 
program language (with a preference in Assembly) and precision 
analog test methods/circuits a must. Respond to Dept. EDN/ATE. 


DESIGN ASSURANCE ENGINEER 

Duties include performing electronic/mechanical product, compo- 
nent and material qualifications. Requires 3 years medical device 
industry experience, spreadsheet/word processing abilities and 
excellent written/verbal communication skills. BSEE or Biology 
degree preferred. Respond to Dept. EDN/DAE. 


In addition to our desirable Southern California location, we offer 
competitive compensation, paid relocation and complete benefits, 
including employer-paid pension plan, 401(k) savings, tuition 
reimbursement, vision care and a choice of medical/dental plans. 
Send resume (NO PHONE CALLS, PLEASE!) to the appropriate 
department: Sue Mayes, Employment Representative, Siemens 
Pacesetter, Inc., 15900 Valley View Court, P.O. Box 9221, 


Sylmar, CA 91392-9221. AA/EOE. 


Excellence in Cardiac Pacing 


TOKIN TECHNOLOGY UPDATE 


Best Performance in a Supporting Role 


Just as every great production transformers or inductors, ' So call TOKIN, then watch 
requires full cast support, or any of the broad range handle each new application your returns—and critical 
_ the competition for higher of suppressors and capacitors, with aplomb. | acclaim — soar. 


density, higher frequency 
electronics demands a decisive 
performance from every 
component. | 

With TOKIN Surface Mount 
Devices (SMDs), that’s exactly 
what you get. Whether it’s 


| Solid Chip EMI Filters and 
Common Mode Choke Coils 
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1281 Fax: 022-211-0975. 
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Zilog is a registered trademark of Zilog, Inc. 
Record A Call® is a registered trademark of Primatronix LTD. 
All rights reserved. © 1993 Zilog, Inc. 
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“When designing our Record A Call® all digital 
telephone answering device (DTAD), we needed a 
high-performance chip with DSP capabilities. It also 
had to be a cost-effective product for our 
mainstream, high volume market. We are a long 
time customer of Zilog’s and had established a 
successful working relationship with them. 


We worked closely with Zilog’s engineering team 
from their local office here in Hong Kong and their 
U.S. home office to design in their Z89C67 DTAD 
controller for our tapeless answering machine. The 
Z89C67 provided a single chip solution with 
advanced features such as individual mailboxes for 
multiple users. 


In addition, Zilog provides solid sales support 
through their U.S. and international sales 
distribution network. We can always rely on their 


delivery schedules.” 


Simon Lee 
Marketing Director 


- Primatronix 


Contact your nearest Zilog sales office or 


authorized distributor for more information. 


AY 2iLas 


210 E. Hacienda Avenue 
Campbell, CA 95008-6600 
(408) 370-8000 

FAX (408) 370-8056 
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Product reviews from EDN's editors an 


Demystifying the black magic 
of high-speed digital-circuit design 


ack in their college days, 
many EEs who later became 
digital designers avoided 
courses on circuit and elec- 
tromagnetic theory. They considered 
such subjects irrelevant to their spe- 
cialty—digital electronics. Until 
recently, most of those engineers had 
little reason to regret omitting work in 
such areas as fields and waves from 
their curricula. Within the last few 
years, though, as »P clock speeds have 
pushed beyond 50 MHz, many of these 
EEs have started to feel lost...to wish 
that they had made different course 
selections a decade or more ago. 

For such engineers, publication of 
the book High-Speed Digital Design: a 
Handbook of Black Magic by Howard 
W Johnson and Martin Graham (ISBN 
0-13-395724-1) occurs at a most oppor- 
tune time. The 447-pg volume deals 
with the theory that explains why all 
types of circuit elements behave the 
way they do at the clock frequencies 
and edge speeds engineers encounter 
in modern digital electronics. But the 
book is not a dry tutorial; it is clearly 
written as a practical guide to engi- 
neers who must make high-speed cir- 
cuits work. 

The book contains a gold mine of 
useful information. For instance, each 
chapter includes several short tables 
(most occupy no more than one-third 
of a page). The information in the 
tables is the sort that—if you have 
enough need for it—you might even 
commit to memory. For example, a 
table in Chapter 2 lists the lead induc- 
tance of several IC package types. 
Each chapter contains points to 
remember, which the book sets off in 
boxes; a 10-pg appendix also contains 
these points. Few authors take the 
trouble to recapitulate their books’ 
most important messages in one loca- 
tion. You might even argue that if you 
were to commit the appendix to mem- 
ory and then use the book only as a 
reference, you could easily justify the 
$47 price. 

Johnson and Graham strike what 
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Engineers who 
must make 
high-speed 

circuits work 


will find this 
book invaluable. 


seems to me to be just the right bal- 
ance between rigor and nuts-and-bolts 
practicality. The book should be must 
reading for EE students who aspire to 
working in digital-hardware design. It 
should also occupy a place in the 
libraries of most of the experienced 
practitioners of the art. These engi- 


neers are sure to reach for the volume 
frequently. 

The authors are no Johnny-come- 
latelies to the field of high-speed digi- 
tal electronics. Both hold PhDs. Gra- 
ham is a professor emeritus at the 
University of California at Berkeley. 
Beginning in the late 1940s, he taught 
EE there, at Rice University in Hous- 
ton, and at the Polytechnic Institute of 
Brooklyn, NY. Johnson’s consulting 
firm, Olympic Technology Group in 
Redmond, WA, performs hardware 
and software design, and tackles 
turnkey development projects. Before 
founding Olympic Technology, Johnson 
worked at IBM, Rolm Corp, and 3- 
Com. He has been instrumental in 
developing very high-speed network- 
ing technology, a field in which he 
holds several patents. 

—Dan Strassberg 

Prentice-Hall Inc, Englewood Cliffs, 
NJ. (800) 947-7700. Circle No. 534 


Cache-memory book makes an excellent 
addition to a designer’s library 


n his introduction to The Cache Memory Book, author Jim Handy says the 

book aims at readers who are practicing system-design engineers, not col- 

lege students. After reading the book, I can understand why he makes this 

distinction. The book offers many excellent design tips, thorough elucida- 
tions, and analogies to explain cache design. But, because the book is so compre- 
hensive, I found it difficult to read in places. But then I’m not a cache-design 
engineer. 

The 270-pg book includes five chapters in which Handy painstakingly spells out 
every new term in boldface. The book also includes a comprehensive glossary—tor 
those who find bewildering cache-related terms such as “split cache,” “thrashing,” 
“associativity,” “direct-mapped cache,” and “virtual cache.” 

The first chapter, “What is a Cache Memory?” walks the reader through 
cache-design basics using an analogy of a disk file drawer. The author offers an 
assembly-code example, which describes how a cache uses spatial and temporal 
locality to take advantage of the cache. Handy refers to this code in subsequent 
sections to detail how an improperly designed cache can spend lots of time 
thrashing if it doesn’t employ associativity. The author also discusses multiple 
caches and provides some performance curves. 

The second chapter, “How are Caches Designed?” supplies rules of thumb for 
cache designers and discusses tag bits to maintain valid data in cache memory. 
This chapter also compares logical-vs-physical cache configurations, presents 
associativity, and provides an explanation of the least recently used algorithm. 
The chapter also details the advantages and disadvantages of write and line 


buffers and delves into some real-world capacitive-loading 
problems that plague cache designs. 

In Chapter 3, “Cache Memories and RISC Processors,” 
the author sidesteps into an explanation of the evolution of 
the reduced-instruction-set-computer (RISC) wP. Handy 
discusses some of the unique problems of RISC caches, 
including latching, pipelining, and output-enable timing for 
bank switching. 

The fourth and longest chapter, “Maintaining Coherency 
in Cache-Based Systems,” begins with a discussion of possi- 
ble coherency problems that can occur in a single-processor 
system. For example, when there is a DMA transfer to 
main memory, the main memory may contain different data 
from that addressed by the cache. Also, two virtual 
addresses in a logical cache could be mapped to the same 
physical address. Handy provides sets of protocols to help 
designers overcome such difficulties. 

Chapter 4 also discusses multiple-processor systems. 
Calculations show that a copy-back policy offers less 
bus traffic than a write-through policy in tightly 
controlled memory systems. However, multiple copy- 
back caches maintain data that is inconsistent with 
main memory. The task is to define a protocol that 


makes the caches and the main memory consistent. 

The chapter goes on to define write-once protocols, 
intervention, write broadcasting, and ownership methods 
for maintaining cache coherency. The chapter then 
details the MESI coherency protocol and how Future- 
bus+ systems use it. The book also discusses the MOESI, 
N+1, Berkeley, University of Illinois, Firefly, and Dragon 
protocols. 

The fifth chapter, “Some cache examples of cache 
designs,” provides examples of four direct-mapped unified 
cache designs for mainstream Intel and Motorola complex- 
instruction-set-computer (CISC) CPUs. 

Throughout the book, the author emphasizes the need for 
designers to consider the software running on a system 
when choosing a cache strategy. He also cautions that the 
complexity of a cache design should not be greater than 
that required by the operating system. 

The Cache Memory Book is a great addition to any cache 
designer’s library, and students can derive many helpful 
tips and advice from the book. $44.95; ISBN 0-12-322985-5. 

—John Gallant 

Academic Press Inc, San Diego, CA. (619) 231-0926. 
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Text teaches microcontroller programming and hardware design 


he tutorial volume, Microcon- 

troller Technology, Data 

Acquisition and Process Con- 

trol with the M68HC11 Micro- 
controller by Frederick F Driscoll, 
Robert F Coughlin, and prolific EDN 
Design Ideas contibutor Robert S Vil- 
lanucci, is a self-contained guide to 
designing practical, embedded-con- 
troller systems with the Motorola 
M68HC11 microcontroller. 

The book provides a thorough expla- 
nation of the workings of the 
M68HC11—along with information 
needed to create microcontroller- 
based products. The first four chap- 
ters give an overview of the M68HC11 
microcontroller, along with a discus- 
sion of its programmer’s model and 


The authors 
have tested all 
of the book’s 
programs and 
designs—no 
need for 
debugging. 


ducer signals to the analog-to-digital 
converter input of the microcontroller. 
The text then uses this unique proce- 
dure, with which you can design any 
linear interface, throughout the 
remaining applications chapters. A 
detailed testing procedure in each 
application chapter shows you how to 
isolate the effects of the software from 
the hardware. 

Chapter 9 includes a tutorial on 
semiconductor pressure sensors. 
Applying these sensors requires soft- 
ware to measure pressure, compare 
the reading against pre-established 
setpoints, and then display updated 
information and warning notices on 
the monitor. 

The text teaches programming 


addressing modes, instruction set, and 
evaluation board. Two hybrid chapters 
follow these, detailing software consid- 
erations and hardware design proce- 
dures needed to both acquire input 
data and then provide output inter- 
faces for control. 

Then, chapters 7 through 10 pre- 
sent—and solve—four practical data- 
acquisition and -control problems using 
the hardware and software design tools 


described in the previous chapters. 

The authors have built and tested all 
of the book’s software programs and 
hardware designs. They promise that 
the designs will work—no need for 
debugging. 

Additionally, chapter 7 introduces a 
detailed, systematic design procedure 
for signal-conditioning circuit-inter- 
face design as well as designing the 
analog circuits that interface trans- 


through a series of small tasks 
throughout the text. Software written 
as a series of subroutines in the first 
six theory chapters gets used repeat- 
edly in the applications chapters. 
—Charles H Small 
The book’s publisher is Merrill, an 
umprint of Macmillan Publishing Co, 
1994. Hardcover, 446 pages. Book ISBN 
0-02-330555-X, solution manual ISBN 
0-02-330556-8. $36. Circle No. 536 
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EDN-Hanps On! 


Automated system faxes data sheets minutes after you ask for them 


eithley Instruments has 
inaugurated a system called 
Spec Direct that delivers 
data sheets to your fax 
machine just minutes after you 
request them by calling a toll-free 
number. Call (800) 936-3300 from a 
tone-dialing phone and follow the 
instructions. On your first try, you'll 
want to request a list of the available 
data sheets. Nineteen of them are 
available—in five product catagories. 
With the list, you’ll have the identify- 
ing numbers of documents to order on 
subsequent calls. 

The system’s prompts are quite 
clear. It asks you to key in your fax 
number and your telephone extension, 
articulates what you’ve keyed in, and 
gives you a chance to correct your 
entries. The document that arrives at 
your fax tells the operator to deliver it 
to the person at the extension you’ve 
indicated. In one call, you can request 
data sheets on up to three products. 
After you’ve made your request, the 
system asks for your name and address 
so Keithley can mail you more detailed 
specs. You supply the information by 
speaking into the phone—the only time 
you actually speak to the system. 

On EDN’s fax machine, the quality 
of the received faxes was very good; 
they were entirely legible even though 
they contained small print. We encoun- 
tered only one very minor glitch in the 
operation of the system, and it 
occurred when we received our first 
fax. The condensed data sheets the 
system sends out are two pages long; 
the cover sheet contains the list of 
available documents and it tells you 
that the fax will consist of the cover 
sheet plus two more pages. In fact, on 
your first call you don’t know the doc- 
ument numbers, so you can request 
only the document list. Hence, con- | 
trary to what the cover sheet says, the 
return fax will contain only one page. 

Our biggest regret was that the sys- 
tem offers no data sheets from Keith- 
ley’s MetraByte data-acquisition divi- 
sion. But at some point, making more 
documents available results in a con- 
siderable increase in the system’s com- 
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plexity. At that point, the system may 
no longer be as easy to use. Perhaps it 
was fear of making its system too com- 
plex that deterred Hewlett-Packard 
from offering test-and-measurement 
data sheets on its fax response system, 
as the firm’s 1994 test-and-measure- 
ment catalog had promised. In fact, 
HP’s HP First fax-response system 


(accessible toll-free at (800) 333-1917) 
currently supplies information only on 
computer and peripheral products. 
—Dan Strassberg 
Keithely Instruments Inc, Cleveland, 
OH. (216) 248-0400. Circle No. 537 
Hewlett-Packard Test and Measure- 
ment, Santa Clara, CA. (800) 452-4844. 
Circle No. 538 


A comprehensive look at digital filters 


he introduction of cellular 

telephones, personal digital 

assistants, multimedia, 

HDTV, and other digital 
media has spawned a number of books 
on the subject of DSP, one of the 
hottest areas in electronics today. 
Unfortunately, most of these books are 
textbooks, and many are of little or no 
use to working engineers. 

Now, C Britton Rorabaugh has 
made a major contribution to the small 
amount of DSP literature aimed at 
working engineers: the Digital Filter 
Designer’s Handbook (ISBN 0-07- 
911166-1). 

The $49.50 book provides a compre- 
hensive resource for engineers devel- 
oping digital-filter applications. 
Rorabaugh presents the material 
clearly and provides fairly straightfor- 
ward examples. The book comes with a 
floppy disk containing C source code— 
now mandatory for technical books— 


for the examples the book provides. 


The book begins with a review of 
basic DSP concepts—material that 
may refresh your memory if you once 
knew DSP but have not used its tech- 
niques for a while. However, this 
review is not a tutorial; it will be of lit- 
tle use to those who have not had some 
exposure to DSP fundamentals. 

The author next discusses various 
filter types and their characteristics— 
a subject that other publications often 
omit. This discussion alone justifies 
having the book on your bookshelf. 

The book then describes how to 
select and implement FIR and IIR 
digital filters. You can use the C code 


provided to generate the coefficients 
for these filters. The code provides 
discrete Fourier transform (DFT) and 
FFT routines to evaluate the filters. 

Although this book is helpful, you 
should note a few caveats before you 
run out to buy it. For one thing, the C 
code on the floppy disk is only fair. 
While the routines work well enough, 
the source code is virtually devoid of 
comments. Most of the routines are 
small enough that the lack of com- 
ments isn’t a problem, but it is a bit 
annoying. All of the routines are coded 
in ANSI C, and, therefore, provide no 
graphical output. However, these 
drawbacks are not major if you have a 
good spreadsheet or graphics routine 
to use with the C routines. 

It also might have been helpful if the 
author had taken a more intuitive, less 
formal tone. Even if the book helps you 
get something to work, it might not 
give you a real understanding of why 
it works. 

Overall, though, I highly recom- 
mend the Digital Filter Design Hand- 
book. It is a concise and useful source 
of valuable information, and it contains 
more practical information on digital 
filters than any other book I have seen. 

| —James D Broesch 

McGraw-Hill, New York, NY, (212) 
391-4570. Circle No. 539 


Jim Broesch is a staff engineer with 
General Atomics (San Diego, CA), 
where he is responsible for the design 
and development of control systems for 
the DIII-D fusion research program. 


MEASURE THEM 
BY HOW MUCH FURTHER 
THEY CAN TAKE YOU. 


Pushing the limits of the limit. It’s 
what youve come to expect from Sony 
Image Sensing products. 

Take the new XC-777 and the 
XC-M0O7. The smallest color camera 
and color monitor modules available. 

The high performance XC-777 
measures less than four inches tn 
length and under one inch in both 
height and width. The XC-MO7 color 
LCD monitor display measures 0.7 
inches diagonally. And, amazingly it 
offers 240 TV lines of horizontal 
resolution and a contrast ratio of 120:1] 
for an exceptionally clear picture. 

Take your imagination to places 
it has never been before. We'll be 
happy to help get you there. Just call 
(708) 773-7604 or fax (708) 773-7605 
for information or the name of a 


salesperson near you. 


© 1994 Sony Electronics Inc. Reproduction in whole or in part without written permission is prohibited. All rights reserved. Sony is a trademark of Sony. Simulated picture on the XC-MOZ. Dimensions of the XC-777 are without optional lens shown. 
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One design tool. 


Synario” is more than a universal controls the vendor- You'll be amazed at how much easier 
FPGA design system. It’s a highly developed synthesis and faster FPGA design can be with 
integrated and device-smart approach and place-and-route Synario. 

to development. Synario’s Project software from inside In the U.S. and Canada call: 
Navigator automatically reconfigures Project Navigator. 1-800-3-DatalO Ext.301 
the design flow whenever you choose a No matter what (1-800-332-8246) 

new architecture. Fullyimplemented to —— design tools or devices you're using 

Windows” standards, Synario shows now, we challenge you to load Synario c 
you simulation results back-annotated on your PC and compare. Call today to y N R | 

on your schematics, and launches and qualify for your FREE demo disk. 

Outside the U.S. and Canada, contact your local EDA reseller: 

The Benelux Translogic +31 (0)53 326837 Italy All Data (02) 66015566 Universal FPGA Design System 
Denmark Hardi Electronics + 46 (0)46- 11 77 90 Norway Henaco A/S 022 16 21 10 fa 
Finland Hantro 981-551 4382 South Africa LC.D.C. 012 73-1122 SRE ee 
France ALSE (1) 46.04.42.04 Sweden Hardi Electronics 046-11 77 90 

Germany MTC 08142 51019 Switzerland Computer Controls 01/313 0 616 

Israel Telsys 03 492001 U.K. ARS Microsystems 0256 381400 
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